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Carcinogenesis 

NOl-CP-43394    Immunologic  Studies  on    1542 
the  Relationship  of 
Embryonic  Antigen  to 
Virus-Induced  Tumor 
Antigens 

NOl-CP-33311    Studies  on  the  Molecular  1714 
Basis  of  Viral  Carcino- 
genesis 

NOl-CP-33249    Genetic  and  Immunological  1713 
Factors  in  Viral  Leukemo- 
genesis 

NOl-CP-43380    Host  Restriction  of      1716 
Friend  Leukemia  Virus 

NOl-CP-55606    Studies  on  Microsomal     935 
Enzyme  Systems  Metabol- 
izing Polycyclic  Hydro- 
carbons in  Experimental 
Animals  and  Humans 

NOl-CP-43229    Carcinogenesis  by        846 
Radiation  Plus  Estrogen 


Contractor 


Contract  No. 


Title 


Page 


American  Health 
Foundation 

American  Health 
Foundation 


American  Health 
Foundation 


American  Health 
Foundation 

American  Health 
Foundation 


NOl-CP-33208 
SHP-74-104 

NOl-CP-55705 

NOl-CP-55639 
SHP-74-106 


Studies  in  Colon         974 
Carcinogenesis 

Clinical  Trials  for       82 
Pharmacological 
Approaches  to  Smoking 
Withdrawal 

Development  of  Detailed   '766 
Methods  and  Protocols 
for  Carcinogenesis 
Screening  Using  Cell 
Culture  Assay 

Metabolism  of  Carcinogenic  915 
Compounds 


Evaluation  of  Carcino- 
genic Agents  in  Cigarette 
Smoke;  Biological  and 
Chemical  Assays  and 
Epidemiological  Studies 


83 


Arthur  D.  Little, 
Inc. 


Arthur  D.  Little, 
Inc. 


Arthur  D.  Little, 
Inc. 


Auburn  Univ. 


Battel le  Pacific 
Northwest  Labs. 


Battel le  Pacific 
Northwest  Labs. 


NOl-CP-55711    Development  of  Detailed   -767 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  All  Culture  Assays 

SHP-74-105      A  Coordinated  Prdgram  on    99 
Biological  Effects  of 
Cigarette  Smoke 

SHP-74-116      Development  of  a  Flavor    100 
System  for  Acceptability 
to  Smokers  of  Candidate 
Less  Hazardous  Cigarettes 

*S,C.  Purchase  Veterinary       364 

Case  Data 

NOl-CP-33374    Research  on  Standardizing   86 
Lung  Pellet  Implantation 
Technique  in  the  Rat 

NOl-CP-43315     Inhalation  Bioassay  of      87 
Cigarette  Smoke  in  Dogs: 
High  and  Low  Nicotine 
Content 


Contractor 


Contract  No. 


Title 


Page 


Battel le  Pacific 
Northwest  Labs. 

Baylor  College 
of  Medicine 


Baylor  College 
of  Medicine 

Baylor  College 
of  Medicine 


Biolabs,  Inc. 


Biotech  Research 
Labs.  Inc. 


Biotech  Research 
Labs.  Inc. 

Biotech  Research 
Labs.  Inc. 


Boston  Hospital 
for  Women 


Boston  University 


Brandeis  University 


British  Food 
Manufacturing 
Industries 
Research 


SHP-75-121      Inhalation  Bioassay  of 
Cigarette  Smoke  in  Rats 

NOl-CP-43385    Regulation  of  Gene 
Expression  in  Mouse 
Mammary  Cancer 

NOl-CP-53526    Studies  on  Viruses  as 
Related  to  Cancer 

NOl-CP-53527    Nonsense  Suppressor 
Mutants  in  Mammalian 
Cells 

NOl-CP-45615    In  Vitro  Study  of  the 

liiture  of  Action  Between 
Chemical  and  Viral 
Carcinogens 

NOl-CP-43365    Transformation  of  Fibro- 
blastic Cells  Derived 
From  Patients  With  Genetic 
Diseases 

NOl-CP-61011    Cytogenic  Evaluation  of 
High  Risk  Cancer  Families 

NOl-CP-55640    Endpoints  for  In  Vitro 
Carci  nogenes  i  sH^ithout 
Transplantation  to 
Synergeneic  Hosts 

NOl-CP-43379    Retrospective  Cohort 
Study  of  Cervical  Neo- 
plasis  and  Herpes  Simplex 
Virus  Type  2 

NOl-CP-23297    Study  of  Chemically 

Induced  Carcinogenesis 
of  the  Pancreas 

NOl-CP-23243    Production  and  Detection 
of  Antibodies  to  Chemical 
Carcinogens  and  Other 
Small  Molecules 

NOl-CP-44337    Development  and  Appli- 
cation of  Methods  for 
N-Nitroso  Compounds  and 
Their  Precursors  in  the 
Environment 


1616 


1680 


1718 


891 


1643 


363 


847 


1644 


893 


916 


Contractor 

Bureau  of  Labor 
Statistics 


California  Dept.  of 
Public  Health 


California  Dept.  of 
Public  Health 


California  Institute 
of  Technology 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.   of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.   of 


California,  Univ.  of 


Contract  No. 
NOl-CP-60501 


NOl-CP-43209 


NOl-CP-33353 


NOl-CP-43306 


NOl-CP-33237 
NOl-CP-40201 


*S.C. 

NOl-CP-61035 
NOl-CP-33332 
NOl-CP-33232 

NOl-CP-33293 

NOl-CP-61001 

NOl-CP-33283 
NOl-CP-33327 


Title         Page 

Surveillance,  Epidemiology  319 
and  End  Results  Reporting 
SEER)  Program 

Studies  on  the  Possible   ^71'9 
Role  of  Oncogenic 
Viruses  in  the  Causation 
of  Cancer  in  Man 

Surveillance,  Epidemiology  319 
and  End  Results  Reporting 
(SEER)  Program 


Electron  Microscopic 
Studies  of  Tumor  Virus 
Nucleic  Acids 


1720 


Development  and  Evaluation  1767 

of  Cell  Substrates  for 

the  Study  of  Cancer  Viruses 

Purchase  Veterinary       364 
Case  Data 

Comparative  Leukemia  &    ^725 
Sarcoma  Viral  Studies 

Hormonal  Control  of  Gene   ^^19 
Expression  in  Tumor  Viruses 


Pulmonary  Tumors  in  Mice 
for  Carcinogenic  and 
Co-Carcinogenic  Bioassay 

Studies  on  the  Role  of 
Virion  Associated  DNA 
Polymerases 

Comparative  Studies  on 
the  Structure  and  Repli- 
cation of  Murine  and  Avian 
RNA  Tumor  Viruses 

Studies  on  the  Purative 
Role  of  RNA  Tumor  Viruses 
on  Human  Tumor  Cells 


Group  Testing  for  Screen-  -190 
ing  Carcinogens 


917 


1727 


1723 


1721 


Contractor 
California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ. 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 


California,  Univ.  of 

Case  Western  Reserve 
University 


Contract  No. 
NOl-CP-53502 

NOl-CP-53560 

NOl-CP-43211 

NOl-CP-43381 
NOl-CP-53504 

NOl-CP-53537 
NOl-CP-43239 

NOl-CP-43383 

NOl-CP-33253 

NOl-CP-33403 

NOl-CP-33380 
NOl-CP-43201 


Title  Page 

Human  Mammary  Tumor       1617 
Biology:  Development  of 
Epithelial  Cell  Lines 

Relationship  of  Herpes    1681 
Simplex  Virus  Type  2  to 
Human  Urogenital  Cancer 

Studies  on  the  Inter-     1646 
relationship  of  Viruses, 
Genetics  and  Immunity  in 
the  Etiology  of  Human 
Cancer 

Isolation  of  Human       1728 
Xenotropic  Viruses 

Studies  on  the  Viral      1645 
Etiology  of  a  Malignant 
Lymphoma  Outbreak  in 
Rhesus  Monkeys 

Transformation  of       1724 
Differentiating  Cells 

Selection  and  Propaga-     936 
tion  of  Somatic  Cells 
Having  Specific 
Physiological  Mutations 

Surveillance,  Epidemiology  319 
and  End  Results  Reporting 
(SEER)  Program 

In  Vitro  Cultivation  of   1618 
Human  and  Mouse  Mammary 
Tumor  Viruses 

Significance  and  Relation-  896 
ship  of  Fetoglobulins  to 
the  Induction  of  Hepatomas 


Fecal  Flora  Studies 

Mortality  Experience  of 
Children  Who  Were  Inadver- 
tently Inoculated  with 
SV40  Very  Early  in  Life 


976 


397 


Contractor 

Case  Western  Reserve 
University 


Case  Western  Reserve 
University 


Center  for  Disease 
Control 


Charity  Hospital 
of  Louisiana 


Charles  River 
Breeding  Labs. 


Contract  No.  Title  Page 

NOl-CP-23284     Enhanced  Induction  of      849 
Guinea  Pig  Pancreatic 
Adenocarcinoma 

NOl-CP-43354    Specific  Immunological     899 
Unresponsiveness  to 
Chemical  Carcinogenesis 
and  Its  Influence  on 
Tumor i genes  is 

NOl-CP-40202    Epidemiologic  Studies     1647 
of  Leukemia  and  Related 
Diseases 

NOl-CP-43262    Surveillance,  Epidemio-    319 
logy  and  End  Results 
Reporting  (SEER)  Program 

NOl-CP-55651     Establishment  of  a        989 
Gnotobiote  Originated 
Rodent  Production 
Colony 


Chicago  Park  District 
(Lincoln  Park  Zoo) 


Chicago,  Univ.  of 


Child  Research  Center 
of  Michigan 


Children's  Hospital 
of  Los  Angeles 


Children's  Hospital 
of  Philadelphia 

Children' s  Hospital 
of  Akron 


Children' s  Hospital 
Medical   Center 


NOl-CP-33271 

NOl-CP-33385 

NOl-CP-33333 

NOl-CP-55641 

NOl-CP-33272 
NOl-CP-55706 

NOl-CP-61036 


Marmoset  Facility  for 
Presbyterian-St.  Luke's 
Hospital 


1769 


Synthesis  of  Derivatives    938 
of  Carcinogenic  Polycyclic 
Hydrocarbons 


Inter-  and  Intraspecies 
Identification  of  Cancer 
Cells  In  Vitro 


1769 


Fibrinolysis  as  a  Para-    851 
meter  of  Iji  Vitro  Trans- 
formation 

The  Propagation  and  Sero-  1649 
epidemiology  of  EB  Virus 

Development  of  Detailed    768 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  Cell  Culture  Assays 

Supply  of  Pediatric       1816 
Oncology  Specimens 


Contractor 

Children's  Hospital 
Medical  Center 


Children's  Hospital 
Research  Foundation 


College  of  Medicine 
and  Dentistry  of 
New  Jersey 

Colorado  State 
University 

Colorado,  Univ.  of 
Medical  Center 

Columbia  University 


Columbia  University 


Columbia  University 


Dartmouth  College 


Contract  No. 


NOl-CP-45612 


NOl-CP-33307 


Cincinnati,  Univ.  of  NOl-CP-33202 


NOl-CP-61015 

*S.C. 

NOl-CP-33400 
NOl-CP-61010 

NOl-CP-23234 
NOl-CP-33395 


Connecticut  State  NOl-CP-61002 

Dept.   of  Public  Health 


NOl-CP-33378 


Title  Page 

Effects  of  Carcinogens     900 
on  the  In  Vitro  Synthesis 
of  Complement  Components 

Study  the  Etiology  of     852 
Medulloblastoma  and 
Other  Brain  Tumors  by 
a  Combination  of  Terato- 
genic and  Transplacental 
Oncogenic  Treatments 

Study  of  the  Carcinogenic   817 
and  Co-Carcinogenic 
Properties  of  Industrial 
Chemicals 

Retrospective  Case-Control  186 
Study  of  Reserpine  and 
Breast  Cancer 

Purchase  Veterinary       364 
Case  Data 

Collection  of  Neoplastic   1770 
Tumor  Specimens 

Replication  of  Oncogenic   1729 
RNA  Viruses  and  Its 
Relation  to  Human  Cancer 

Development  of  a  Tissue    769 
Culture  Transformation 
System  for  Aromatic 
Amine  Carcinogens 

In   Vitro  and  Host-        918 
Mediated  Microbial 
Mutagenicity  as  a 
Prescreen  for  Chemical 
Carcinogens 

Surveillance,  Epidemio-    319 
logy  and  End  Results 
(SEER)  Program 

Enhanced  Delivery  of      854 
Synthetic  Nitroso 
Compounds  to  the  Pancreas 
in  Rats 


Contractor 


Contract  No. 


Title 


Page 


Dartmouth  College 


Dow  Chemical  Company 


Duke  University 


Duke  University 


Duke  University 


EG&G/Mason  Research 
Institute 


EG&G/Mason  Research 
Institute 

EG&G/Mason  Research 
Institute 


Electro-Nucleonics 
Labs. 


Electro-Nucleonics 
Labs. 

Electro-Nucleonics 
Labs. 

Emory  University 


NOl-CP-55708 
NOl-CP-33243 
NOl-CP-33308 
NOl-CP-33313 

NOl-CP-43395 

NOl-CP-53531 

NOl-CP-43257 
NOl-CP-23238 

NOl-CP-33355 

NOl-CP-23249 
NOl-CP-43334 
NOl-CP-33343 


Chemical  Structure  Require-  853 
ments  for  Preferential 
Uptake  and  Excretion  by 
the  Pancreas 

Research  &  Development    1771 
and  Monitoring  of 
Biohazard  Containment 
Facilities 

Expression  of  the  RNA     1732 
tumor  Virus  Genome  in 
Animal  and  Human 
Malignant  Cells 

Response  of  Peripheral     902 
Blood  Monocytes  from 
Patients  with  Neo- 
plastic Disease  to 
Chemotactic  Factors 

Immunological  Studies     1651 
on  the  Relationship  of 
Embryonic  Antigens  and 
Virus  Associated  Antigens 

Biological  Resources      1772 
Management  Information 
Systems 

Carcinogenesis  Bioassay    818 
Data  System 

Study  of  the  Uptake  and    855 
Excretion  of  Carcinogens 
in  and  Their  Effect  on 
the  Prostate 

Development  of  Propaga-    1774 
tion  Procedures,  Purifi- 
cation and  Characterization 
of  Viruses 

Large  Scale  Production  of  1775 
Oncogenic  Viruses 

Virus  Processing  and      1775 
Production  Facility 

Maintenance  of  Colony     1778 
of  Irradiated  Monkeys 


8 


Contractor 
Emory  University 

Emory  University 
Emory  University 


Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 


Enviro  Control  Inc. 


Enviro  Control  Inc, 


Contract  No. 
NOl-CP-61027 

NOl-NS-22301 
NOl-CP-43393 


YOl-CP-60500 
YOl-CP-50213 

YOl-CP-50200 
YOl-CP-20203 
YOl-CP-60206 

YOl-CP-40206 
YOl-CP-50202 
YOl-CP-50203 

NOl-CP-55666 
NOl-CP-65759 


Title  Page 

Surveillance,  Epidemio-    319 
logy  and  End  Results 
Reporting  (SEER)Program 

Oncogenic  Potential  of    1683 
Herpesvirus  in  Monkeys 

Cellular  Immunity  Studies  1682 
to  Herpes  Simplex  Associated 
Antigens  in  Cancer  Patients 
and  Controls 

NCI-ERDA  Viral  Carcino-    1735 
genesis  Program 

Synergistic  Interaction    856 
of  Hormones  and  Nuetron 
Radiation  on  Mammary  Gland 
Carcinogenesis 

NCI-ERDA  Carcinogenesis    771 
Program 

Environmental  Mutagen      990 
Information  Center 

Collection,  Separation      90 
and  Elucidation  of  the 
Compounds  of  Cigarette 
Smoke 

Cigarette  Smoke  Bioassay    92 
Development 


Repair  Mechanisms  in 
Carcinogenesis 


939 


Experimental  Pathology    NOl-CP-43300 
Labs. 


Molecular  Processes       940 
Involved  in  the  Carcino- 
genic Action  of  Polycyclic 
Aromatic  Hydrocarbons 

Smoking  and  Health  Prime    89 
Contract 

Development,  Management    158 
and  Support  Services  to 
the  Diet,  Nutrition  and 
Cancer  Program 

Animal  Pathology  Support   991 


Contractor 

Flow  Laboratories, 
Inc. 


Flow  Laboratories, 
Inc. 


Flow  Laboratories, 
Inc. 


Flow  Laboratories, 
Inc. 


Flow  Laboratories, 
Inc. 


Franklin  Institute 
Research  Labs. 

Franklin  Institute 
Research  Labs. 

Fred  Hutchinson 
Cancer  Research  Center 

Fred  Hutchinson 
Cancer  Research  Center 

Fred  Hutchinson 
Cancer  Research  Center 


Fred  Hutchinson 
Cancer  Research  Center 

Geomet,  Inc. 


Geomet,  Inc. 


Georgetown  University 


Contract  No. 
NOl-CP-53566 

NOl-CP-53528 

NOl-CP-61000 

NOl-CP-53530 

NOl-CP-53529 

NOl-CP-43293 
NOl-CP-55634 
NOl-CP-53570 
NOl-CP-61009 
NOl-CP-33246 

NOl-CP-55719 
NOl-CP-53522 

NOl-CP-53522 

NOl-CP-33404 


Title  Page 

Animal  Holding  Facility    1780 
to  Support  Intramural 
Research  on  RNA  Viruses 

Virus  and  Reagent        1781 
Production  and  Purifi- 
cation 

Repository  for  Storage     1779 
&  Distribution  of 
Reagents  &  Tissue 
Specimens 

Studies  of  Type  C        1737 
Viruses  in  Relation 
to  Oncogenic  Potential 

Support  Services  to       1782 
Maintain  Studies  on 
Herpesviruses 

Carcinogenesis  Abstracts,   992 
Vo.  12-14 


Information  Resource 


992 


Studies  on  Tumor-Specific  1653 
Transplantation  Antigens 

An  Immunologic  Analysis    1740 
of  Mouse  Leukemia  Viruses 

Surveillance,  Epidemiology  319 
and  End  Results  (SEER) 
Program 

Metabolism  of  Carcinogenic  920 
Compounds 

Surveillance,  Epidemiology  319 
and  End  Results  Reporting 
(SEER)  Program 

SEER  and  Third  National     322 
Cancer  Survey  Data 
Processing  Support 

Supply  of  Blood  and       1783 
Tissue  Specimens  from 
Patients  with  Malignancies 


10 


Contractor 


Contract  No. 


Title 


Page 


George  Washington 
University 


Georgia,  Univ.  of 


Georgia,  Medical 
College  of 

Georgia,  Medical 
College  of 


Harlan  Industries, 
Inc. 

Harvard  University 


Harvard  University 


Harvard  University 


Harvard  University 


Hazleton  Labs.  Inc. 


Hazleton  Labs.  Inc. 


Hazleton  Labs.    Inc. 


NOl-CP-23251 


In  Vivo  and  In  Vitro 


1654 


*S.C. 

NOl-CP-43282 

NOl-CP-55656 

NOl-CP-55647 
NOl-CP-43299 

NOl-CP-33390 
NOl-CP-33326 
NOl-CP-33273 

SHP-75-117 

SHP-74-101 
NOl-CP-61024 


Studies  of  the  Iimune 
Response  to  Virus-Associated 
Antigens  in  Lymphoma  and 
Breast  Cancer  Patients 
and  Controls 

Purchase  Veterinary       364 
Case  Data 

Epidemiologic  Studies  of    978 
Colon  Cancer  Among  Blacks 

Metabolic  Activation  of     857 
Carcinogens  in  the  Pancreas 
of  Experimental  Animals 

Development  of  Colonies     858 
of  Aged  Rats 

Investigation  of  Cellular,  1684 
Exogenous  and  Endogenous 
RNA  Viral  Factors  in 
Replication  and  Trans- 
formation by  Poloyma  Virus 

Oncogenic  Herpes  Viruses   1685 
in  Primates 

Epidemiology  and  Etiology   398 
of  Breast  Cancer 

Factors  Influencing       1017 
Experimental  Respiratory 
Carcinogenesis  by  Alpha 
Radiation  and  Chemical 
Carcinogens 

Respiratory  Impairment  in    95 
Beagles  Exposed  to  Cigarette 
Smoke 

Mouse  Dermal  Bioassay  of     94 
Cigarette  Smoke  Condensates 

Support  Services  to  Main-  1784 
tian  Studies  on  the  Role 
of  Viruses  in  Experimental 
Oncogenesis  and  Human  Cancer 


11 


Contractor 


Contract  No. 


Title 


Paae 


Hazleton  Labs.  Inc. 


Health  Insurance  Plan 
of  Greater  New  York 


Health  Research  Inc./ 
Roswell  Park  Memorial 
Institute 


Health  Research,  Inc. 


Hebrew  University 


Hebrew  University 


Hebrew  University 


Hektoen  Institute 
for  Medical  Research 


Hospital  for  Sick 
Children 

Hospital  St.  Louis 


Howard  University 


Howard  University 


Huntingdon  Research 
Center 


Huntingdon  Research 
Center 


NOl-CP-23287 
NOl-CP-43278 

NOl-CP-55629 

NOl-CP-43392 

NOl-CP-33342 

NOl-CP-43307 
NOl-CP-33310 

NOl-CP-43344 

NOl-CP-23266 
NOl-CP-33365 
NOl-CP-33266 

NOl-CP-43287 

NOl-CP-33223 

NOl-CP-45622 
12 


Induction  of  Adenocarcin-   859 
oma  of  the  Prostate 

Evaluation  of  Periodic     323 
Breast  Cancer  Screening 
by  Mammography 

Aryl  Hydrocarbon  Hydro-    942 
xylase  in  Human  Lympho- 
cytes, and  the  Relationship 
to  Chemical  Carcinogenesis 

Supply  of  Blood  and  Tissue  1785 
Specimens  from  Patients 
with  Malignancies 

A  Mul  tidisciplinary  Study  T65S- 
of  Hodgkin's  Disease  in 
Israel 

Mammalian  Cell  Transport   943 
Systems 

Studies  on  Herpesvirus    1687 
(EBV)  and  Its  Role  in 
Human  Cancer 

Supply  of  Fresh  Human     1786 
Materials  Obtained  from 
Patients  with  Neoplastic 
Diseases 

Normal  and  Leukemic  Human  1787 
Tissue  Collection 

Molecular  Virol ogical     1740 
Studies  on  Human  Leukemia 

Chemical  and  Biological    819 
Investigation  of  Potential 
Carcinogens  from  Plants 

Correlation  of  Molecular   1621 
Virology  Studies  to 
Diagnosis  of  Breast  Cancer 

Development  of  Oncogenic   1788 
Virus  Diagnostic  Reagents 
and  Services 

Metabolism  of  Tobacco       97 
Smoke  Constituents 


Contractor 


Contract  No. 


Title 


Page 


I  IT  Research  Institute  NOl-CP-33296 

IIT  Research  Institute  NOl-CP-65745 

I  IT  Research  Institute  NOl-CP-55646 

IIT  Research  Institute  NOl-CP-23292 

IIT  Research  Institute  NOl-CP-43289 


Illinois,  Univ.  of 


Illinois,  Univ.  of 


Illinois,  Univ.  of 


Illinois,  Univ.  of 


Indiana  University 


Institut  Du  Radium 


Institute  for 
Medical  Research 

Institute  of  Cancer 
Research 


*S.C. 

NOl-CP-43318 

NOl-CP-23303 
NOl-CP-43345 

NOl-CP-55654 

NOl-CP-43219 

NOl-CP-53561 
NOl-CP-33367 


Production  &  Character-    994 
ization  of  Particulate 
Materials  for  Respiratory 
Studies 

Preparation  of  Carcinogens  993 

Chemical  Repository       994 

Susceptibility  States     1019 
and  Modulating  Factors 
in  Respiratory  Carcino- 
genesis 

Supply  of  Hamsters  Treated  1018 
with  Respiratory  Carcino- 
gens 

Purchase  Veterinary  Case   364 
Data 

Studies  on  the  Molecular   1688 
Mechanism  of  Carcino- 
genesis by  Oncogenic 
Viruses 

Temperature  Sensitive      944 
Mutants  in  Jji  Vitro 
Carcinogenesis 

Supply  of  Fresh  Human     1789 
Materials  Obtained  from 
Patients  with  Neoplastic 
Diseases 

Chemical  Structural        859 
Requirements  for  Pre- 
gerential  Uptake  and 
Excretion  by  the  Pancreas 

Molecular  and  Genetic     1741 
Studies  of  Rous  Sarcoma 
Virus 

Studies  of  Human  Milk     1622 
and  Mammary  Tumors 

Nature  of  the  Polycyclic    945 
Hydrocarcon--Nucleic  Acid 
Compound  in  Hydrocarbon 
Carcinogenesis 
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Contractor 

International  Agency 
for  Research  on  Cancer 


International  Agency 
for  Research  on  Cancer 


International  Agency 
for  Research  on  Cancer 


International  Agency 
for  Research  on  Cancer 


Iowa  State  University 


Iowa,  University  Of 


Israel  Center  for 
Registration  of  Cancer 
and  Allied  Diseases 

Jackson  Laboratory 


Jewish  Hospital  & 
Medical  Center  of 
Brooklyn 

Johns  Hopkins  Univ. 


Johns  Hopkins  Univ. 
Johns  Hopkins  Univ. 

Johns  Hopkins  Univ. 


Contract  No. 
NOl-CP-43342 

NOl-CP-43296 
NOl-CP-55630 

NOl-CP-45608 

*S.C. 
N01-i:P-43200 

NOl-CP-33351 

NOl-CP-33255 

NOl-CP-43251 
NOl-CP-33345 

NOl-CP-33245 
NOl-CP-43266 

SHP-74-103 


Title  Page 

Etiology  of  Esophageal     188 
Cancer  in  Caspian  Littoral 
of  Iran 

Seroepidemiologic  and     1656 
Laboratory  Studies  on 
Nasopharyngeal  Carcinoma 
and  Burkitt's  Lymphoma 

Evaluation  of  the  Signifi-  776 
cance  of  Experimental 
Chemical  Carcinogenesis 
Data  to  Man 

Program  on  the  Evaluation   995 
of  Carcinogenic  Risk  of 
Chemicals  to  Man 

Purchase  Veterinary       364 
Case  Data 

Surveillance,  Epidemiology  319 
and  End  Results  (SEER) 
Program 


Cancer  Incidence  Study 
and  Registry  Assessment 


325 


Natural  Occurrence  of     1744 
RNA  Tumor  Viruses  (Genomes 
and  Host-Gene  Control 
of  Their  Expressions) 


Supply  of  Human  Specimen 
Material  from  Patients 
with  Malignancies 


1789 


Herpesvirus  Antigens      1692 
and  Virions  in  Neoplastic 
Cells  from  Cervical 
Carcinoma 

Pediatric  Tumor  Resource   1790 

Studies  of  New  Papova-    1689 
viruses  Isolated  from  Man 

Pulmonary  Screening  Tests    98 
for  the  Effect  of  Cigarette 
Smoke  on  Smal 1  Airways 
in  the  Human  Lung 
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Contractor 
Johns  Hopkins  Univ, 


Johns  Hopkins  Univ. 


Johns  Hopkins  Univ. 

Johns  Hopkins  Univ. 
Johns  Hopkins  Univ. 


Kaiser  Foundation 
Research  Institute 

Kansas  State  Univ. 


Kansas,  Univ.  of 
Kansas,  Univ.  of 
Karolinska  Institute 

Kuakini  Hospital 
Life  Sciences,  Inc. 

Life  Sciences,  Inc. 

Life  Sciences,  Inc. 


Contract  No.  Title  Page 

NOl-CP-55713    The  Significance  to       946 
Mutagenesis  in  Carcino- 
genesis 

NOl-CP-43330    Cellular  Immunity  Studies  1690 
to  Herpes  Simplex-Associated 
Antigens  in  Cancer  Patients 
and  Controls 

NOl-CP-45610    Studies  of  Mammalian       948 
Cell  Transport  System 

NOl-CP-43288    Animal  Pathology  Support   997 

NOl-CP-61023    Epidemiologic  Studies      405 
of  Drug  Induced  Cancer 

NGl-CP-33215     Epidemiologic  Study  of     978 
Colon  Cancer  in  Blacks 

*S.C.  Purchase  Veterinary       364 

Case  Data 

NOl-CP-23271     Histogenesis  of  Guinea     860 
Pig  Pancreatic  Adeno- 
carcinoma 

NOl-CP-61014    Retrospective  Case-Control  186 
Study  of  Reserpine  and 
Breast  Cancer 

NOl-CP-33316    Studies  on  the  Signifi-   1693 
cance  of  Herpes-Type 
Viruses  and  RNA  Viruses 
in  the  Etiology  of  Some 
Human  Cancers 

NOl-CP-33216    Study  of  Cancer  Among      317 
Japanese  Migrants 

NOl-CP-61005    Production  of  Germfree    1792 
&  Reagent  Grade  Specific- 
Pathogen-Free  Animals 

NOl-CP-33205    Studies  on  Marek's  Disease  1695 
as  a  Model  for  Herpesviurs 
Associated  Oncogenesis 

NOl-CP-33291     Production  of  Avial  Myelo-1791 
blastosis  Virus 
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Contractor 


Contract  No. 


Title 


Page 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Louisiana  State  Univ. 
Medical  Center 


Manitoba,  Univ.  of 


Maryland,  Univ.   of 


NOl-CP-25423 
NOl-CP-22063 

NOl-CP-43249 

NOl-CP-61029 

NOl-CP-43260 
NOl-CP-43274 
NOl-CP-43333 
NOl-CP-53509 

NOl-CP-61016 
NOl-CP-61006 

NOl-CP-53521 
NOl-CP-43250 
NOl-CP-23206 


Operation  &  Maintenance    783 
of  the  FCRC  at  Frederick, 
Md. 

Resource  for  Preparation   863 
and  Examination  of  Exper- 
imental Biological  Material 
for  Histological  and  Ultra- 
structural  Study 

Support  Services  for  the  1796 
Application  of  Animal  Virus 
Model  Systems  to  Human 
Neoplasia 

Studies  on  Molecular      1746 
Events  Leading  to  Trans- 
formation by  RNA  Oncogenic 
Viruses 

Receipt  and  Distribution  1795 
of  Human  Specimens 

Studies  of  Carcinogenesis  862 
in  Human  Bronchial  Tissue 


Immunological  Assays  for 
DNA  and  RNA  Viruses 


1658 


Investigation  of  Suspected  1696 
Oncogenic  Viruses  in  Non- 
human  Primates 

Immunologic  Assessment  of  401 
High  Risk  Cancer  Families 

Operation  of  a  Facility   1794 
to  Provide  and  Maintain 
Subhuman  Primates  for 
Cancer  Research 

Studies  of  Epidemiology    326 
and  Geographic  Pathology 
of  Cancer 

Isolation,  Purification    950 
and  Characterization  of 
Human  Prolactin 

Studies  of  Histogenesis    865 
of  Renal  Carcinoma 
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Contractor 


Contract  No. 


Title 


Paae 


Maryland,  Univ.  of 


Maryland,  Univ.  of 


Mason  Research 
Institute 

Mason  Research 
Institute 


Massachusetts  General 
Hospital 


Massachusetts  General 
Hospital 


Massachusetts  Inst, 
of  Technology 

Massachusetts  Inst, 
of  Technology 


Massachusetts  Inst, 
of  Technology 


Massachusetts  Inst, 
of  Technology 


Massachusetts  Inst, 
of  Technology 


NOl-CP-43237     Studies  on  Carcinogenesis   864 
in  Human  Tissues:  Bronch- 
ial Epithelium,  Pancreas, 
Breast  and  Colon 

NOl-CP-43312    Metabolic  Studies  on      112 
Tobacco  Smoke  Constituents 
and  Pharmcokinetics  of 
Nicotine  in  Animals 

NOl-CP-53524    Computer  Services         328 


NOl-CP-33358    Study  of  Primate  and     1624 
Other  Mammary  Tumor 
Viruses 

NOl-CP-33366    Characterization  of      1749 
Nucleic  Acids  of  the 
Avian  Myeloblastosis 
Virus 

NOl-CP-43222    Activation  of  Oncogenic   1659 
Viruses  and  Inducation  of 
Cancer  by  Immunologic 
and  Non-Immunologic 
Methods 

NOl-CP-33315    Environmental  Occurrence   922 
of  N-Nitroso  Compounds 

NOl-CP-43253    Role  of  Vitamin  A  in     1021 
the  Control  of  Differen- 
tiation and  Carcinogenesis 
in  the  Respiratory  Tract 

NOl-CP-43265    Toxicity  and  Carcino-     920 
genicity  Associated  with 
Fungal  Growth  on  Food- 
stuffs 

NOl-CP-33238     Interactions  Between  Diet  921 
and  Chemical  Carcino- 
genesis: A  Bioassay  System 

NOl-CP-53562    Studies  of  Leukemia  Virus  1747 
DNA  Polymerases  and 
Terminal  Deoxyuncleotidyl 
Transferase 
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Contractor 


Mayo  Foundation 


Medical  College  of 
Pennsylvania 


Medizinische 
Hochschule 


Meloy  Labs. 

Meloy  Labs. 
Meloy  Labs. 

Meloy  Labs. 

Meloy  Labs. 
Meloy  Labs. 
Meloy  Labs. 

Meloy  Labs. 

Meloy  Labs. 


Contract  No. 
NOl-CP-55660 

NOl-CP-43319 

NOl-CP-12148 

SHP-75-118 

NOl-CP-43263 
NOl-NS-22306 

NOl-CP-43207 

NOl-CP-53508 
NOl-CP-43216 
NOl-CP-43223 

NOl-CP-43236 

NOl-CP-55613 


Molecular  Studies  of 
Human  and  Animal  Cancer 
with  Emphasis  on  Breast 
Carcinoma 

Support  Services  for 
Immunological  and  Bio- 
chemical Studies  of 
Mammalian  Viral  Oncology 

Transplacental  Carcino- 
genesis in  Erythrocebus 
patas 


Paae 
867 


1697 


998 


103 


Title 

Reflux  as  a  Mechanism 
for  Induction  of 
Adenocarcinoma  of  the 
Pancreas 

Immunological  Charac- 
terization of  the  EBV 
Antigens 

Development  of  a  Lung 
Tumor  Model  with  Large 
European  Hamsters 

Preparation  and  Analysis 
of  Cigarette  Smoke 
Condensate  Samples 


Mouse  Mammary  Tumor      1797 
Virus  Production  Facility 

Oncogenic  Potential  of    1699 

Herpes-Viruses  in 

Primates 

Support  Services  for     1799 
Studies  on  Spontaneous 
and  Virus-Induced  Neo- 
plastic Transformation 

Support  Service  for  Cell   1800 

Biology  and  Cancer 

Research 

Use  of  SV40  T-Antigen      403 
As  a  Potential  Epidemio- 
logy Tool 


1625 


1798 


Contractor 


Contract  No. 


Title 


Pase 


Memorial  Hospital 
for  Cancer  &  Allied 
Diseases 


Memorial  Hospital 
for  Cancer  &  Allied 
Diseases 

Memorial  Hospital 
for  Cancer  &  Allied 
Diseases 

Memorial  Hospital 
for  Cancer  &  Allied 
Diseases 

Merck  &  Co. ,  Inc. 


Miami,  Univ.  of 


Michigan  Cancer 
Foundation 


Michigan  Cancer 
Foundation 


Michigan  Cancer 
Foundation 

Michigan  State  Univ, 


Michigan,  Univ.  of 


Microbiological 
Associates,  Inc. 


NOl-CP-43366 


NOl-CP-43232 
NOl-CP-43335 
NOl-CP-23286 
NOl-CP-12059 

NOl-CP-53532 
NOl-CP-43264 

NOl-CP-33347 

NOl-CP-43391 

*S.C. 

NOl-CP-55720 

NOl-CP-33248 


Analysis  of  Regulatory     979 
Control  of  Cell  Prolifer- 
ation in  Normal  Premalig- 
nant  and  Malignant  Colonic 
Tissue  in  Familial 
Polyposis 

Identification  of  Site     869 
of  Origin  of  Human 
Pancreatic  Adenocarcinoma 

Acquisition  of  Human      1801 
Specimens  for  Use  in 
Cancer  Research 

Oncogenesis  and  Other     780 
Late  Effects  of  Cancer 
Therapy 

Research  on  Oncogenic     1661 
and  Potentially  Oncogenic 
Viruses,  Virus  Production 
and  Vaccine  Development 

Immunologic  Studies  on    1626 
Animal  Breast  Carcinoma 

Surveillance,  Epidemic-    319 
logy  and  End  Results 
(SEER)  Program 

Studies  on  Milk  in  High   1627 

Risk  Breast  Cancer 

Families 

Collection  of  Large      1802 
Quantities  of  Human  Milk 

Purchase  Veterinary       364 
Case  Data 

Organ  Culture  of  the      871 
Prostate:  A  Biological 
Model 

Immunoprevention  of      1662 
Spontaneously  Occurring 
Neoplasms 


Contractor 


Contract  No. 


Title 


Paqe 


Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 

Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Midwest  Research 
Institute 

Midwest  Research 
Institute 

Midwest  Research 
Institute 


NOl-CP-43309 

NOl-CP-33288 

NOl-CP-43240 
NOl-CP-02199 

NOl-CP-43254 
NOl-CP-53519 

NOl-CP-55605 

NOl-CP-55670 

NOl-CP-65739 
NOl-CP-23270 
NOl-CP-33387 


Standardization  of  Aryl     105 
Hydrocarbon  Hydroxylase 
Assay  as  a  Screening 
Method  to  Determine 
Smoking  Hazards  in  Man 

Development  of  Laboratory  1803 
Animal  Virus  Diagnostic 
Reagents  and  Operation 
of  a  Service  Laboratory 

Viral -Chemical  Carcino-    1752 
genesis  Studies 

Laboratory  Service  for     872 
Support  in  Carcinogensis 
Bioassay  and  Related 
Activities 

Support  Services  for      1802 
Studies  of  Type  C  RNA 
Tumor  Viruses 

Isolation  and  Character-   1754 
ization  of  Type  C  RNA-Tumor 
iruses  and  Diagnostic 
Testing  and  Service 
Functions 

Studies  on  Microsomal      953 
Enzyme  Systems  Metaboliz- 
ing Polycyclic  Hydrocarbons 
in  Experimental  Animals 
and  Humans 

Development  of  Detailed    782 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  Cell  Culture  Assays 

Preparation  of  Carcinogens  999 


Analytical  Chemistry      1000 
Resource 

Organic  Synthesis  of  Cold   954 
and  Tritiated  Polycyclic 
Hydrocarbon  Derivatives 


20 


Contractor 
Minnesota,  Univ.  of 

Minnesota,  Univ.  of 

Minnesota,  Univ.  of 

Minnesota,  Univ.  of 
Minnesota,  Univ.  of 

Minnesota,  Univ.  of 

Mississippi ,  Univ.   of 

Missouri,  Univ.   of 
Missouri,   Univ.   of 


Montreal   Children's 
Hospital 


Mt.   Sinai   School 
of  Medicine 


National   Academy  of 
Sciences 


Contract  No. 
*S.C. 

NOl-CP-55702 

NOl-CP-33325 

NOl-CP-33357 
NOl-CP-33364 

NOl-CP-43285 

NOl-CP-43347 

*S.C. 
NOl-CP-33335 

NOl-CP-33377 
NOl-CP-43225 

NOl-CP-43202 


Title  Page 

Purchase  Veterinary       364 
Case  Data 

Rhythmometry  of  Japanese   873 
and  North  American  Female 
Volunteers  of  Different 
Age  Groups 

Incicence,  Prevalence  &    330 
Mortality  from  Cancer  in 
Selected  Migrant  Population 
(Norwegian) 

Immunodeficiency--Cancer   400 
Regi  stry 


Studies  on  Polycyclic 
Hydrocarbon  Metabolism 
in  the  Respiratory  Tract 


1022 


Development  of  Training   1804 
Courses  in  Microbiological 
Safety 

Development  and  Appli-     924 
cation  of  Methods  for  N- 
Nitroso  Compounds  and 
Their  Precursors  in  the 
Environment 

Purchase  Veterinary       364 
Case  Data 

Effect  of  a  High-Meat     981 
Diet  on  the  Bacterial 
Flora  and  Chemical 
Components  of  Feces 

Procurement  of  Normal     1806 
and  Leukemic  Sera  from 
Children 

Stimulation  of  Immunity   1663 
to  Virus-Associated  and 
Tumor-Associated  Antigens 
in  Mouse  Systems 

Epidemiologic  Studies  in   406 
Etiology  of  Cancer  in 
Veterans 
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Contractor 

National  Academy  of 
Sciences 

National  Academy  of 
Sciences 


Naval  Biological 
Laboratory 

Naval  Biomedical 
Research  Lab. 


Naval  Medical 
Research  Unit 


Nebraska,  Univ.  of 


Nebraska,  Univ.  of 


Netherlands  Cancer 
Institute 


New  Hampshire,  Univ, 


New  Jersey,  Dept.  of 
Health 

New  Mexico,  Univ.  of 


New  York  Medical 
College 


Contract  No. 
NOl-CP-40044 

NOl-CP-45617 

YOl-CP-40200 
YOl-CP-40201 

YOl-CP-60502 

NOl-CP-33278 
NOl-CP-33289 

NOl-CP-33368 

NOl-CP-55675. 

NOl-CP-61031 

NOl-CP-33344 

NOl-CP-33398 


Title  Page 

Epidemiologic  Research     362 
on  Radiogenic  Cancer 

Partial  Support  for  the   1001 
Institute  of  Laboratory 
Animal  Resources 


Biohazards  of  Oncogenic 
Virus  Aerosols 


1806 


Development  and  Evaluation  1767 
of  Cell  Substrates  for  the 
Study  of  Cancer  Viruses 

Epidemiology  of  Hepatoma   410 
and  Chronic  Liver  Disease 
in  Relation  to  Hepatitis 
B  Infection  in  Taiwan 

A  Resource  for  Carcino-    -294 
genesis  Bioassays  and 
Related  Research 

Chemical  Carcinogen-      874 
Induced  Noduligenesis 
and  Tumori genes  is  in 
Whole  Mouse  Mamnary 
Gland  Organ  Culture 

Immunologic  Studies  on    1629 

Breast  Cancer  and 

Leukemia 

Preparation  of  Various    1003 
N-Nitroso  Compounds 

Etiologic  Studies  of      408 
Cancer  in  New  Jersey 

Surveillance,  Epidemic-    319 
logy  and  End  Results 
(SEER)  Program 

Immunologic  Measurements  1631 
as  a  Guide  to  Behavior 
and  Viral  Etiology  of 
Breast  Cancer 
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Contractor 


New  York  University 


New  York  University 


New  York  University 


North  Carolina,  Univ. 
of 


North  Carolina,  Univ. 
of 


Northern  Virginia 
Pathology  Labs. 

Norwegian  Public 
Health  Service 


North  Texas  State 
University 


Ohio  State  Univ. 
Ohio  State  Univ. 
Ohio  State  Univ. 


Ohio  State  Univ. 
Research  Foundation 


Contract  No.  Title  Page 

NOl-CP-33260    Studies  in  Pulmonary      1024 
Carcinogenesis 

NOl-CP-33279    The  Isolation,  Propaga-    955 
tion  and  Storage  of  Mutant 
Vertebrate  Cells  with 
Specific  Biochemical 
Lesions 

NOl-CP-33241    Studies  on  Carcinogenic    106 
&  Cocarcinogenis  and  Tumor 
Promoting  Principles  of 
Tobacco  and  Tobacco  Smoke 

NOl-CP-33336    Molecular  Studies  on      1700 
Herpes-Type  Viruses  of 
Potential  Oncogenicity 

NOl-CP-55707    Development  of  Detailed    798 
Methods  and  Protocols 
for  Carcinogenesis 
Screening  Using  Cell 
Culture  Assays 

NOl-CP-53567     Collection  of  Viable      1808 
Human  Tissue  Specimens 

NOl-CP-43247     Incidence,  Prevalence      330 
and  Mortality  from  Cancer 
in  Selected  Migrant 
Populations  (Norwegian) 

NOl-CP-55626    Standardization  of  Aryl     107 
Hydroxylase  Assay  as  a 
Screening  Method  to 
Determine  Smoking  Hazards 
in  Man 

NOl-CP-53329    Chemical  Carcinogenesis    904 
and  Immunity 

*S.C.  Purchase  Veterinary        364 

Case  Data 

NOl-CP-43248    Research  on  Preparation     956 
of  Polymerases  Containing 
Carcinogenic  Moieties 

NOl-CP-43276     In  Vitro  Study  of  the      905 
Nature  of  Interaction 
Between  Chemical  and 
Viral  Carcinogens 
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Contractor 

Ohio  State  Univ. 
Research  Foundation 


Oklahoma  Medical 
Research  Center 


Omni  Research,  Inc. 


Ontario  Cancer 
Institute 


Ontario  Veterinary 
College 

Oregon  State  Univ. 


Organization  for 
Health  Research 


Oxford,  Univ.  of 


Pennsylvania  State 
University 


Pfizer,  Inc. 


Pfizer,  Inc. 


Pfizer,  Inc. 


Contract  No. 
NOl-CP-53571 

NOl-CP-61019 

NOl-CP-33386 

NOl-CP-43331 

*S.C. 
NOl-CP-43348 

N01-CP-33330 

NOl-CP-23215 

NOl-CP-53516 

NOl-CP-33239 
NOl-CP-33234 

N01-CP-55703 
24 


Ti  tl e  Page 

Immunologic  Responses     1664 
of  the  Cat  to  Feline 
Oncornavirus 

Retrospective  Case-Control  186 
Study  of  Reserpine  and 
Breast  Cancer 

Organic  Synthesis  of       957 
Cold  and  Tritiated  Poly- 
cyclic  Hydrocarbon 
Derivatives 

The  Isolation,  Propagation  958 
and  Storage  of  Mutant 
Vertebrate  Cells  with 
Specific  Biochemical 
Lesions 

Purchase  Veterinary       364 
Case  Data 

Development  and  Appli-     925 
cation  of  Methods  for 
N-Nitroso  Compounds 
and  Their  Precursors 
in  the  Environment 

Synergistic  Interaction    875 
of  Hormones  and  Neutron 
Radiation  on  Mammary  Gland 
Carcinogenesis 

Procurement  of  Data  for    982 
Determination  of  Disease 
Linkage 

Studies  on  the  Oncogenic   1701 
Potential  of  Defective 
Human  Viruses 

Viral  Studies  of  Animal    1632 
and  Human  Breast  Cancer 

Large  Scale  Tissue  Culture  1809 
Virus  Production  for 
Cancer  Research 


Development  of  Detailed 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  Cell  Culture  Assay 


799 


Contractor 


Polysciences,  Inc. 


Portland  State 
University 


Public  Health  Research 
Institute  of  the  City 
of  New  York,  Inc. 

Puerto  Rico,  Common- 
wealth of 


Purdue  University 


Research  Triangle 
Institute 

Rochester,  Univ.  of 


Roswell  Park  Memorial 
Institute 


Rush-Presbyterian-St. 
Luke's  Medical  Center 

Salk  Institute 


Contract  No.  Title  Page 

NOl-CP-23245    Optimizing  Electro-        959 
Phoretic  Separation  of 
Proteins  with  New 
Hydrogels 

NOl-CP-43256    Isolation  and  Maintenance   876 
of  Normal  Human  Prostatic 
Epithelial  Cell  Lines 


Princeton  University     SHP-75-108 


'^S.C, 


Radiobiological    Inst.  NOl-CP-43328 


Research  Corporation     NOl-CP-53511 
of  the  Univ.  of  Hawaii 


A  Computer-Simulated       109 
Cigarette  Model  for  Use 
in  the  Development  of 
Less  Hazardous  Cigarettes 


NOl-CP-55679    Chemical  Carcinogenesis    906 
and  Immunity 


NOl-CP-43386    Surveillance,  Epidemiology  319 
and  End  Results  Reporting 
(SEER)  Program 


Purchase  Veterinary       364 
Case  Data 

The  Study  of  the  Release   1633 
of  RNA  Tumor  Viruses 
and  Its  Genetic  Control 

Surveillance, Epidemiology   319 
and  End  Results  (SEER) 
Program 


NOl-CP-55671     Preparation  of  Various     1004 
N-Nitroso  Compounds 

NOl-CP-45611     Mammalian  Cell  Transport    960 
Systems 

SHP-75-113      Bioassay  of  Cigarette      110 
Smoke  Condensate  by  the 
Sebaceous  Gland  Suppre- 
ssion Test 

NOl-CP-33219    Studies  of  Tumor  Viruses   1666 
in  Small  Primates 

NOl-CP-43243     Interactions  Between      1756 
Polyoma  Virus  and  Type  C 
RNA  Viruses 
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Contractor 


Salk  Institute 


Samuel  Merritt 
Hospital 


Scripps  Clinic  and 
Research  Foundation 


Sidney  Farber 
Cancer  Center 


Simon  Fraser  Univ. 


Southern  California, 
Univ.  of  &  Children's 
Hospital  of  Los  Angeles 


Southern  California, 
Univ.  of 

Southern  Research 
Institute 


Southern  Research 
Institute 

Southern  Research 
Institute 

Southwest  Foundation 
for  Research  and 
Education 

Southwest  Foundation 
for  Research  and 
Education 


Contract  No. 


NOl-CP-33405 


NOl-CP-53555 


Saskatchewan,  Univ.  of    *S.C. 


NOl-CP-43375 
NOl-CP-53539 
NOl-CP-43338 

NOl-CP-53500 

NOl-CP-53518 
NOl-CP-22064 

NOl-CP-65740 
NOl-CP-55721 
NOl-CP-33340 

NOl-CP-43214 


Title  Page 

Carcinogenesis  and       800 
Control  of  Cell  Cycle 

Retrospective  Case-Control  186 
Study  of  Reserpine  and 
Breast.  Cancer 

Purchase  Veterinary       364 
Case  Data 

Immunologic  Study  of     1757 
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SUMMARY  REPORT 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
NATIONAL  CANCER  INSTITUTE 
July  1,  1975  -  June  30,  1976 

The  summary  report  of  the  Director,  Division  of  Cancer  Cause  and  Prevention 
sets  forth  goals  and  objectives  of  the  Division,  a  conceptual  base  upon  which 
a  broad  attack  on  cancer  etiology  and  prevention  can  be  developed,  objectives 
and  program  approaches  to  be  used  for  their  attainment,  and  the  magnitude  of 
the  task  and  investments  required. 

A  simplified  synopsis  of  major  goals,  and  of  pathways  to  them,  is  given  in 
Figure  1.  More  detailed  program  logic  networks  for  Field  Studies  and  Statis- 
tics, Carcinogenesis  and  Viral  Oncology  will  be  found  under  specific  area 
presentations. 

Activities  in  DCCP  are  specifically  directed  towards  cancer  prevention. 
Research  output  is  continually  utilized  in  resetting  more  advanced  priorities 
and  in  formulating  those  activities  that  offer  the  highest  promise  of  success. 
The  major  structures  of  this  scientific  management  process  are  indicated  in 
Figure  2. 

Newly  enacted  legislation  and  funding  for  the  National  Cancer  Program  pose 
novel  challenges  and  opportunities  in  research  and  for  cancer  control 
activities  in  man.  This  legislation  and  program  recognize  the  promising 
advances  of  cancer  research  which  now  make  it  possible  to  formulate  direct 
intervention  in  man's  behalf:  the  definition  and  engineering  of  a  less 
hazardous  environment  and  the  identification  of  susceptible  individuals. 

Scientific,  public  and  legislative  awareness  of  the  role  of  environmental 
factors  as  cancer  causes  has  increased  considerably  during  the  last  year. 
This  was  particularly  reflected  'n  the  activities  of  the  Subcommittee  on 
Environmental  Carcinogenesis  of  the  National  Cancer  Advisory  Board,  the 
recommendations  of  which  resulted  in  the  establishment  of  the  National 
Clearinghouse  for  Environmental  Carcinogens  within  the  Office  of  the  Director, 
Division  of  Cancer  Cause  and  Prevention.  The  activities  of  the  Clearinghouse 
will  be  described  in  more  detail  later  in  this  report. 

IMPACT  OF  CANCER 

Cancer  occurs  in  all  parts  of  the  world,  but  variation  in  the  incidence  of 
specific  forms  of  cancer  is  the  rule  rather  than  the  exception.  A  range  of 
ten  or  twenty-fold  is  common  and  for  some  types  of  cancer  it  is  far  wider. 

The  mean  rate  of  cancer  mortality  in  the  United  States  occupies  an  intermediate 
rank  in  the  worldwide  range,  but  the  rank  of  mortality  from  specific  types  of 
cancer  varies  markedly.  The  United  States'  white  population  has  the  lowest 
mortality  from  cancer  of  the  stomach  and  close  to  the  highest  from  cancers  of 
the  colon  and  female  breast.  As  shown  in  Table  1,  the  incidence  rates  of 
various  cancers  in  the  U.  S.  are  expected  to  increase  from  a  low  of  25%  each 
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for  leukemias  and  breast  cancer  to  a  possible  high  of  38%  for  cancer  of  the 
pancreas.  This  table  also  presents  leads  towards  identification  of  etiologic 
factors  and  towards  prevention. 

Available  evidence  suggests  that  environmental  agents  and  social  practices, 
rather  than  conventional  genetic  factors,  are  largely  responsible  for 
variation  in  the  occurrence  of  cancer  in  different  populations.  It  should, 
therefore,  be  possible  to  reduce  the  occurrence  of  the  major  types  of  cancer 
in  the  United  States  to  the  level  of  the  lowest  ranking  country  for  that  type. 
Such  a  reduction  would  cut  mortality  from  cancer  by  one  third.  This  is  the 
minimum  goal  we  should  aim  for. 

More  than  52  million  Americans  now  living  will  eventually  have  cancer  (one  in 
four  persons)  according  to  present  rates.  Cancer  will  strike  over  the  years 
in  approximately  two  of  three  families.  In  the  1970' s  in  the  United  States 
alone,  there  will  be  an  estimated  3.5  million  cancer  deaths,  6.5  million  new 
cancer  cases,  and  10.0  million  under  medical  care  for  cancer  unless  the  present 
trends  are  moderated.  Such  trends  mean  that  in  1976  there  will  be  346,000 
cancer  deaths  and  747,000  new  cases  and  in  2000,  471,000  cancer  deaths  and 
1,085,000  new  cases. 

Table  1  also  indicates  the  overwhelming  causative  effects  of  cigarette  smoking 
and  dietary  habits:  Perhaps  as  much  as  two  thirds  of  all  cancers  are  related 
to  these  factors.  Rapid  progress  is  likely  to  take  place  in  the  control  of 
smoking-related  cancers  through  educational  campaigns,  the  development  of  less 
hazardous  cigarettes  and  the  identification  of  individuals  at  risk.  Dietary 
factors  appear  more  complex  and  clear-cut  solutions  will  need  to  wait  until 
more  fundamental  research  and  questions  are  resolved.  Occupational  carcinogens 
are  also  being  detected  with  increasing  success;  although  it  is  estimated  that 
less  than  10%  of  all  cancers  may  be  of  occupational  origin,  the  identification 
of  occupational  risks  usually  leads  to  rapid  and  effective  preventive  measures. 

Although  cure  rates  for  cancer  patients  have  steadily  improved  over  the  past 
several  years,  the  mortality  (both  in  actual  numbers  and  in  rates  corrected 
for  population  growth  and  other  changes)  continue  to  rise.  This  is  because 
new  cancer  cases  are  appearing  at  an  even  greater  rate  than  the  improved  rate 
of  cures. 

PROGRESS.  PROBLEMS  AND  OPPORTUNITIES 

A.  FIELD  STUDIES  AND  STATISTICS. 

Cancer  can  be  prevented  by  identifying  its  causes  and  removing  them,  and/or 
by  increasing  the  body's  defenses  against  them.  Thus,  it  is  important  to  know 
what  not  only  what  causes  cancer,  but  also  who  is  unduly  susceptible  or  resist- 
ant. Susceptibility  may  be  immense.  For  example,  if  an  identical  twin 
develops  leukemia  during  the  first  year  of  life,  his  co-twin  is  virtually 
certain  to  develop  leukemia  within  weeks  or  months.  This  increased  risk  fades 
quickly  with  age,  and  entirely  disappears  by  6  years  of  age. 

Recently  there  has  been  substantial  increase  in  our  list  of  characteristics 

of  persons  who  are  unusually  susceptible  to  leukemia,  lymphoma  and  other  cancers, 
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Once  such  a  list  has  been  created,  it  can  be  examined  for  a  common  denominator. 
Many  items  can  be  explained  by  a  known  or  possible  genetic  defect,  sometimes 
extensive  enough  ^to  cause  various  abnormalities  in  the  appearance  of  chromo- 
somes. It  should  be  noted  that  the  only  environmental  agent  known  to  be 
leukemogenic  in  man,  ionizing  radiation,  and  the  strongest  suspect  among  the 
chemicals,  benzene,  produce  long-lasting  chromosomal  abnormalities  in  somatic 
cells. 

By  contrast,  persons  at  high  risk  of  lymphoma  (solid  tumors  of  lymph  tissue) 
have  inborn  immunological  deficiencies  (ataxia-telangiectasia,  Wiskott-Aldrich 
syndrome,  or  congenital  x-1 inked  agammaglobulinemia).  Consistent  with  these 
observations  is  the  increase  reported  in  the  occurrence  of  lymphomas  among 
persons  given  immuno-suppressive  drugs  following  renal  transplantation.  A 
sudden  upturn  in  one  form  of  lymphoma,  Hodgkin's  disease,  at  about  8  years  of 
age,  also  suggests  a  relationship  to  immunological  development.  Normally,  at 
this  age,  there  is  a  marked  spontaneous  involution  of  lymphoid  tissues  through- 
out the  child's  body.  Lymphoid  tissues  are  centers  of  immunologic  activity. 
It  is  tempting  to  think  that  some  failure  in  this  normal  regression  accounts 
for  the  upturn  in  the  occurrence  of  the  neoplasm. 

There  are  many  other  inborn  defects  that  carry  high  risk  of  cancer  of  various 
types.  In  the  aggregate,  they  do  not  account  for  a  large  proportion  of  cancer 
but  they  probably  do  constitute  a  large  percentage  of  cancers  among  young 
people.  In  this  group,  prevention  or  early  detection  and  treatment  can  pro- 
vide decades  of  healthy  life.  Peaks  soon  after  birth  In  the  frequency  of 
of  diagnosis  of  leukemia,  neuroblastoma,  Wilms'  tumor,  and  certain  forms  of 
brain  cancer  indicate  that  many  of  these  neoplasms  are  likely  to  have  been 
initiated  during  intra-uterine  life. 

Knowledge  of  these  relationships  permits  physicians  to  examine  children  with 
certain  defects  more  closely  than  usual,  since  early  detection  and  prompt 
removal  of  these  tumors  can  be  life-saving.  Scientists,  on  the  other  hand, 
can  explore  the  origins  of  the  tumors  in  the  light  of  what  is  known  of  the 
associated  birth  defects.  Thus,  instead  of  studying  a  tumor  in  terms  only  of 
itself,  new  avenues  of  approach  have  been  opened.  What  is  learned  throitgh 
these  rare  mistakes  of  nature  may  well  apply  to  prevention  of  large  categories 
of  cancer.  In  particular,  the  epidemiologic  identification  of  individuals  and 
populations  at  increased  risk  of  different  cancer  patterns  aids  the  investigator 
in  virology  and  chemical  carcinogenesis  in  searching  for  specific  etiological 
factors. 

International  Activities 

A  contract  with  NAS-NRC  supports  and  extends  cancer  research  at  the  Atomic 
Bomb  Casualty  Commission  in  Japan.  This  has  paid  off  in  the  modified  Japanese 
attitude  toward  ABCC,  so  that  there  is  now  substantial  involvement  of  several 
Japanese  universities,  including  the  development  of  a  tissue  registry  at 
Hiroshima.  These  resources  provide  on-the-ground  data  resources  for  the 
development  of  edpidemiologists.  The  Japanese  Migrant  Studies  in  Hawaii  (in 
cooperation  with  the  Heart  and  Lung  Institute)  have  provided  a  yery   strong 
suggestion  that  meat  -  in  particular,  beef  -  is  associated  with  the  great 
increase  (4-fold)  in  cancer  of  the  large  bowel  in  Hawaiian  Japanese.  This 
work  is  being  followed  up  by  work  in  the  Carcinogenesis  Area  in  the  search 
for  bacterial  flora  possibly  capable  of  producing  carcinogens  in  the  lower 
bowel .  ^^ 


The  field  studies  with  the  International  Agency  for  Research  on  Cancer  (lARC) 
in  Iran  on  cancer  of  the  esophagus  have  progressed  very  well. 

Under  the  aegis  of  the  UICC,  the  Epidemiology  Branch  is  collecting  data  for 
an  international  comparison  of  pediatric  cancer  around  the  world.  A  monthly 
newsletter  is  used  to  communicate  important  observations  on  the  origins  of 
childhood  cancer  to  pediatric  oncologists  throughout  the  world. 

The  international  registry  of  epidemiology  and  epidemiologists  (as  a  part  of 
the  International  Cancer  Data  Bank)  is  about  to  begin  operation  as  a  coopera- 
tive activity  of  UICC  and  NCI. 

Work  has  continued  on  exploiting  special  populations  in  India  (the  Bombay 
Cancer  registry)  and  in  Cali,  Colombia  (problems  of  cervical  cancer,  Hodgkin's 
disease).  Migrant  studies  of  Norwegian  and  Polish  migrants  to  the  United 
States  are  being  continued  -  although  at  a  relatively  low  financial  level. 

The  cooperative  work  with  Soviet  Russia  in  cancer  epidemiology  is  continuing 
and  has  been  expanded  through  a  fruitful  exchange  of  information  on  data  on 
mortality  incidence  and  survival  in  the  two  countries. 

Domestic  Activities 

Two  major  thrusts  define  domestic  studies:  data  gathering  and  analysis,  and 
the  testing  of  etiologic  hypotheses.  With  respect  to  the  former,  the  report 
of  the  Third  National  Cancer  Survey  (TNCS)  was  published,  for  all  three  years 
of  the  survey,  and  by  survey  area.  Also  cancer  mortality  data,  by  county,  by 
site,  by  sex  and  race  for  the  20-year  period  1950-1969  were  published,  giving 
total  numbers  of  cases,  and  rates.  This  will  be  followed  by  maps,  permitting 
visual  identification  of  clusters.  Hospital  cost  data  have  been  gathered  by 
the  TNCS.  (The  median  hospital  payments  made  within  two  years  of  diagnosis 
are  betv/een  $2000  and  $3000).  Information  on  treatments  and  survival  has  been 
reported  in  the  4th  End  Results  Report.  The  Third  National  Cancer  Survey  and 
the  End  Results  Program  have  given  way  to  SEER  (Surveillance,  Epidemiology 
and  End  Results)  Program.  Through  this  program,  we  hope  to  develop  early  data 
on  incidence,  mortality  and  survival,  on  a  grass-roots  level,  hopefully  to 
provide  contemporary  data  to  guide  the  search  for  etiologic  factors  and  other 
control  activities. 

A  special  interest  in  familial  and  genetic  cancers  and  in  childhood  cancers 
continues.  Familial  cancers  (e.g.,  medullary  carcinoma  of  the  thyroid  and 
pheochromocytoma)  give  an  opportunity  for  effective  secondary  prevention  through 
frequent  examination  of  family  members  at  high  risk.  Childhood  cancers  are 
being  pursued  through  a  national  registry  of  death  certificates,  a  followup 
of  children  born  in  military  hospitals  where  data  exist  on  their  intra-uterine 
exposure  to  x-irradiation,  and  in  cooperation  with  the  Third  National  Cancer 
Survey,  will  permit  study  of  incidence  as  well  as  mortality. 

The  National  Wilm's  Tumor  Survey  has  confirmed  the  high  rates  of  aniridia,  and 
hemi hypertrophy  in  Wilm's  tumor  children.  These  are  in  addition  to  previously 
observed  high  frequency  of  genito-urinary  defects  and  familial  incidence. 
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other  major  areas  of  work  involve  studies  of  prognostic  factors,  particularly 
in  breast  cancer,  and  Hodgkin's  disease.  An  emphasis  on  the  characteristics 
of  patients  who  may  or  may  not  benefit  from  certain  forms  of  therapies  was 
developed  out  of  the  cooperati^"?  studies  of  cancer  of  the  prostate,  undertaken 
with  the  Veterans  Administration,  These  studies  helped  tailor  treatments  to 
prostate  cancer  patients.  The  concept  of  the  "Epidemio'iogy  of  Treatment" 
arose  out  of  these  studies  and  it  should  develop  into  a  fruitful  new  field 
of  study. 

B.  CARCINOGENESIS. 

The  observed  relation  between  exposure  to  certain  chemicals  and  the  develop- 
ment of  cancer  in  man  has  been  historically  the  first  step  towards  knowledge 
of  the  etiology  of  cancer.  A  listing  of  agents  presently  known  to  produce 
cancers  in  man  includes  some  10  specific  chemicals,  12  mixtures  and  crude 
products  and,  in  addition,  radioactive  materials  and  radiation  (including 
x-rays  and  ultraviolet  light).  The  number  of  items  is  relatively  small 
because  studies  capable  of  identifying  an  agent  as  directly  causative  of 
cancer  in  man  require  large-scale  and  time  consuming  epidemiologic  studies 
and  have  been  conducted  for  a  \iery   small  proportion  of  the  potential  exposures 
of  man.  In  fact,  essentially  all  materials  that  have  been  demonstrated  to  be 
carcinogenic  for  man  have  also  been  found  to  be  carcinogenic  in  animals. 

Most  chemical  carcinogens  known  from  animal  studies  appear  active  in  a  variety 
of  animal  species.  It  is  estimated  that  more  than  1000  chemicals  have  so  far 
been  found  carcinogenic  in  animal  bioassays  out  of  about  6000  that  have  been 
tested. 

The  major  types  of  cancer  in  man  that  can  be  directly  related  to  known 
carcinogenic  exposures  are  as  follows:  a)  cancer  of  the  lung  related  to 
cigarette  smoke  and  certain  other  inhalation  hazards  (particularly  asbestos, 
chromates,  and  radioactive  materials);  b)  cancer  of  the  skin  related  to 
exposure  to  a  variety  of  crude  tar  products  and  combustion  products  as  well 
as  to  ultraviolet  light  and  other  forms  of  radiation;  c)  cancer  of  the  bladder 
related  to  exposure  to  aromatic  amines  and  their  derivatives;  d)  leukemias 
related  to  exposure  to  radioactive  materials;  and,  e)  mesotheliomas  related 
to  asbestos  exposure.  A  number  of  other  human  cancers  have  been  considered  to 
be  related  to  exposure  to  environmental  carcinogens  but  the  evidence  is  less 
clear. 

Because  of  the  widespread  use  of  some  of  these  materials,  the  proportion  of 
the  total  population  exposed  and  affected  is  extremely  difficult  to  estimate, 
with  the  exception  of  such  materials  as  cyclamates,  DDT  and  tobacco  smoke. 
It  has  been  estimated  that  the  majority  of  the  present  cases  of  lung  cancer 
in  the  United  States  are  attributable  to  cigarette  smoking  and  that  factor 
alone  appears  to  be  responsible  for  a  death  toll  in  the  neighborhood  of 
60,000  deaths  a  year. 

The  development  of  our  knowledge  on  the  causative  factors  of  cancer  in  man 
can  be  projected  along  the  following  lines:  a)  epidemiologic  studies  to 
correlate  specific  exposures  to  certain  types  of  cancer  in  man  with  particular 
, emphasis  on  occupational  exposures;  b)  additional  bioassays  in  animal  models 
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which  win  identify  chemicals  as  carcinogenic  in  animals  and  therefore  poten- 
tially carcinogenic  in  man;  c)  studies  of  animal  human  correlations  by  compari- 
sons of  bioassay  results  with  the  results  of  epidemiologic  studies  or  by 
bioassays  on  isolated  human  tissues  by  In  vWio   techniques;  and  d)  by  studies 
of  pharmacologic  and  metabolic  correlations  among  species. 

The  major  areas  of  opportunity  and  need  for  progress  in  cancer  prevention 
through  studies  in  Carcinogenesis  are:  a)  develop  better  means  for  the  removal 
of  hazardous  chemicals  from  the  environment;  b)  develop  means  to  enhance  the 
ability  of  the  host  to  detoxify  environmental  agents;  c)  determine  the  extent 
to  which  chemicals  act  in  synergistic  concert  with  viruses  or  with  physical 
carcinogens  such  as  irradiation;  and  d)  develop  more  rapid  and  more  sensitive 
means  to  detect  and  bioassay  the  cancer-inducing  effects  of  chemicals  for  man. 
The  latter  area  of  activity  is  particularly  important.  For  example,  it  is 
estimated  that  approximately  2,000  new  chemicals  enter  our  environment  to  a 
significant  degree  each  year.  /Jith  present  assays  it  takes  over  3  years  and 
400  animals  and  over  $100,000  to  test  1  chemical.  It  is  hoped  that  newer 
studies  in  animal  and  human  tissue  cultures  will  diminish  these  requirements. 
However,  until  this  is  achieved  the  bioassay  resources  are  limited  to  a  few 
hundred  compounds  annually  and  it  is  necessary  to  select  compounds  to  be  tested 
on  the  basis  of  their  distribution  in  the  environment,  intake  in  man  and 
similarity  to  known  carcinogens. 

Program  Highlights 

1)  Bioassay.  A  contract  at  the  Stanford  Research  Institute,  directed  at 
establishing  a  ranking  of  suspicion  of  carcinogenic  hazard  for  compounds 
present  in  man's  environment,  provides  information  for  the  best  utilization 
of  current  limited  bioassay  resources  and  may  give  early  guidelines  to  the 
chemical  industry,  as  to  the  hazards  that  my  be  expected  by  the  introduction 
of  a  new  compound. 

The  significance  of  current  bioassays  for  carcinogenicity  derives  mainly  from 
two  considerations,  namely,  that,  a)  humans  in  general  react  like  other  animals 
to  a  variety  of  insults,  the  differences  being  usually  quantitative  rather 
than  qualitative  and,  b)  current  bioassay  methods,  even  when  performed  with 
adequate  biometrical  and  qualitative  controls,  can  be  expected  to  detect  only 
those  compounds  that  are  strongly  carcinogenic. 

These  two  reasons  prescribe  that  the  greatest  attention  be  given  to  positive 
results  in  current  carcinogenicity  tests. 

Testing  and  retesting  of  environmental  chemical  pollutants  at  NCI  continue 
to  include  agricultural  chemicals  such  as  pesticides,  artificial  sweeteners 
such  as  cyclamates  and  saccharin,  hormonal  compounds  generally  used  as  oral 
contraceptives,  and  natural  products  of  various  molds  and  fungi.  Food 
preservatives  are  also  under  constant  scrutiny. 

A  bioassay  prime  contractor,  selected  to  perform  in  a  comprehensive  way  the 
many  tasks  involved  in  this  area,  has  enhanced  the  bioassay  capabilities. 
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Because  of  the  need  to  involve  a  larger  segment  of  the  scientific  community 
and  of  society  at  large  in  the  proceedings  of  the  bioassay  surveys,  the  National 
Cancer  Advisory  Board  has  recommended  and  the  National  Cancer  Program  has 
accepted  the  concept  of  establ  ishing  a  National  Clearinghouse  for  Environmental 
Carcinogens.  The  Clearinghouse  will  advise  the  National  Cancer  Program  in  all 
aspects  of  the  bioassay  surveys;  selection  of  compounds;  definition  of  testing 
protocols;  the  evaluation  of  test  data;  assessment  of  risk.  Membership  in  the 
Clearinghouse  will  be  from  the  academic  world,  industry,  labor,  and  consumer 
groups.  Governmental  agencies  will  be  ex  officio  participants.  The  Clearing- 
house will  be  operational  by  the  end  of  June  1976. 

2)  Development  of  Bioassay  Models.  Major  programs  have  been  established  for 
the  development  of  biological  models  for  tumor  pathogenesis  closely  correlated 
to  the  main  types  of  cancers  in  man.  Lung  Cancer  and  Colon  Cancer  programs 
are  well  established;  Pancreas  Cancer  and  Prostate  Cancer  programs,  initiated 
in  FY  1972,  are  now  developing  programs  on  Endocrine  Cancers  and  childhood 
cancers.  Their  emphasis  is  on  the  use  of  animal  models  and  human  material  to 
identify  pathogenetic  steps  susceptible  of  inhibition  or  prevention. 

In  \j.Wio   models  for  neoplastic  transformation  of  cells  in  culture  by  chemicals"\ 
have  been  developed  using  cells  from  hamsters,  mice,  and  guinea  pigs.  A  major 
advance  was  the  development  of  a  host  mediated  transformation  assay,  responsive 
to  carcinogens  that  require  metabolic  activation  by  the  host.  These  new 
methods  are  being  used  to  establish  their  value  both  as  screening  techniques 
and  as  tools  for  identifying  key  steps  in  carcinogen  activation  and  interaction, 
susceptible  to  inhibition.  The  applicability  of  these  techniques  to  trans- 
formation of  human  cells  is  currently  being  investigated.  Genetic  factors  and 
growth  conditioning  factors  required  for  neoplastic  transformation  by  chemicals 
have  been  identified.  Enhancement  of  chemical  cell  transformation  by  radiation 
and  of  viral  transformation  by  chemicals  have  been  demonstrated.  Transformation 
of  epithelial  cells  In  \j-itxo   by  chemicals  has  also  been  obtained  in  preliminary 
experiments.  A  major  advance  has  been  made  with  the  transformation  of  human 
cells  In  vWio   by  chemical  carcinogens,  conditioned  by  corticosteroids.      ^ 

Because  of  the  significance  of  In  vWlo   bioassay  to  toxicological  programs  in"^ 
general,  and  major  involvement  of  several  Government  agencies  on  this  topic, 
the  In  VAJyio   Program  has  been  located  directly  in  the  Office  of  the  Director, 
DCCP,  where  all  the  efforts  for  coordination  with  other  Federal  agencies  have  ^ 
been  centralized  for  the  last  two  years. 

3)  Studies  of  Carcinogenesis  Processes.  New  emphasis  has  been  given  to  the 
study  of  carcinogen  metabolism  and  toxicology,  and  a  large  collaborative  effort 
is  under  way  in  the  documentation  of  the  conditions  of  formation  and  activation 
of  nitrosamines.  Pharmacologic  inhibition  of  the  formation  of  carcinogens  has 
been  obtained  by  blocking  nitrosation  of  amines.  Other  classes  of  carcinogens 
are  also  under  study  (e.g.,  hydrazines,  metals). 

Major  metabolic  steps  in  the  ensymatic  activation  of  several  classes  of  car- 
cinogens have  been  identified  with  special  emphasis  on  polynuclear  hydrocarbons. 
Their  reproducibility  in  human  tissues  has  already  been  demonstrated  in  some 
cases.  Micromethods,  applicable  to  determination  in  small  samples  of  human 
cells,  have  been  developed  for  measuring  carcinogen  activation  levels.  Inhibi- 
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tors  of  carcinogen  activation  have  been  identified.  The  development  and  use 
of  high-pressure,  liquid  chromatography  has  been  a  milestone  in  the  study  of 
metabolism  of  polynuclear  hydrocarbon  carcinogens.  This  technique  can  separate 
as  many  as  ten  metabolites  of  benzo[cx]pyrene  in  a  short  period  of  time  and  can 
therefore  correlate  carcinogen  susceptibility  with  unique  metabolic  profiles. 

4)  Immunological  Studies  in  Carcinogenesis.  Radioimmunoassays  have  been 
developed  for  several  carcinogens  and  related  compounds.  Progress  was  made  in 
the  study  of  the  components  of  BCG  responsible  for  tumor  cell  killing  and  in 
the  study  of  the  mechanism  of  action  of  cell -mediated  immunity. 

Refined  methods  have  been  developed  for  measurement  of  serum  of  carci no-embryonic 
antigen  and  rat  alpha, -fetoprotein. 

C.  VIRAL  ONCOLOGY. 

it  has  become  evident  that  cancer  is  the  result  of  a  complex  interaction  among 
many  factors  and  identification  of  a  virus  alone  may  not  be  the  complete  answer 
to  the  cancer  problem.  A  number  of  factors  that  interact  with  viruses  to  con- 
trol expression  have  already  been  identified  and  they  include  both  host  factors 
such  as  genetics,  hormones,  immune  responses  and  environmental  factors  such  as 
chemicals,  x-rays,  UV  light,  etc.  The  Program  is  therefore  expanding  and 
giving  special  emphasis  to  the  study  of  all  aspects  of  the  control  of  virus 
expression. 

The  emphasis  in  cancer  virology  has  moved  from  the  search  for  viruses  to  the 
study  of  virus  gene  transcription,  translation  and  control  mechanisms.  In  the 
case  of  DNA  viruses,  which  in  contrast  to  RNA  viruses  can  kill  the  cells  they 
infect,  defectiveness  in  replication  appears  to  be  a  requirement  for  trans- 
formation. In  all  tumor  viruses  studied,  the  transforming  information  is  con- 
tained in  one  gene  or  a  small  number  of  genes  that  can  be  expressed  in  the 
absence  of  other  viral  functions.  It  appears  therefore  that  one  gene,  producing 
one  product,  can  specifically  switch  a  target  cell  to  malignancy.  The  identi- 
fication of  the  product  of  this  gene  and  the  study  of  its  mechanism  of  action 
is  a  major  thrust  of  tumor  virus  research  at  this  time. 

Viruses  have  proved  useful  in  yet  another  context.  Quantitative  assay  proce- 
dures involving  viruses  have  been  developed  for  the  screening  of  potential 
chemical  carcinogens. 

RNA  Viruses 

RNA  viruses  have  now  been  shown  to  cause  a  variety  of  malignant  diseases  in  a 
large  number  of  animal  species  ranging  from  birds  to  primates.  Although 
infectious  viruses  have  not  been  found  in  all  animals,  viral  markers  are 
present  in  each  case,  including  man,  where  they  have  been  looked  for  with 
appropriate  probes.  It  appears  that  RNA  viruses  are  a  normal  part  of  the 
cells  of  all  vertebrates  and  it  is  likely  that  they  function  in  embryonic 
development  and  only  under  certain  conditions  do  these  viruses  become  involved 
in  oncogenesis. 
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These  highly  oncogenic  viruses  contain  two  types  of  genes;  those  that  are 
involved  with  viral  replication  and  virion  structural  proteins,  and  those  that 
are  specifically  responsible  for  transformation.  Recently,  it  has  become 
possible  to  separate  the  transformation  gene  sequences  from  the  replication 
gene  sequences.  Essentially  this  is  done  by  breaking  DNA  transcripts  of  viral 
RNA  into  pieces  and  adsorbing  out  those  pieces  that  have  replication  sequences 
by  a  series  of  nucleic  acid  hybridizations,  leaving  only  the  transformation 
sequences. 

The  transforming  sequences  studies  so  far  are  rodent  and  avian  sequences.  It 
will  be  important  to  isolate  similar  genetic  sequences  from  highly  oncogenic 
primate  viruses  because  only  those  can  be  expected  to  be  sufficiently  similar 
to  human  transforming  genes  to  be  used  as  probes  for  the  presence  of  such 
sequences  in  man. 

Now  that  the  RNA  viral  genes  responsible  for  transformation  have  been  isolated, 
it  is  feasible  to  develop  probes  that  will  detect  the  transforming  protein  and 
to  study  its  distribution,  characteristics  and  mechanism  of  action. 

Cancer  Virology  has  moved  into  a  new  era;  although  we  are  still  studying  viruses 
we  are  now  dealing  with  genes  and  their  products  and  not  necessarily  with 
infectious  viral  particles.  Finding  an  infectious  human  cancer  virus  is  no 
longer  necessary  to  study  the  role  of  viral  genes  in  human  oncogenesis. 

Hormones  also  play  an  important  role  in  virus  expression.  This  has  been 
clearly  demonstrated  for  the  type  B  RNA  viruses,  the  growth  of  which  is  greatly 
stimulated  by  dexamethasone.  Mammary  epithelial  cells,  the  target  cells  in 
which  type  B  viruses  grow,  also  are  subject  to  hormonal  control.  This  may 
reflect  a  significant  relationship  between  cell  activity  and  viral  growth. 

As  has  already  been  discussed,  chemicals  can  affect  virus  expression.  Indeed, 
the  use  of  chemical  and  physical  agents  is  a  standard  procedure  for  the  acti- 
vation of  latent  viruses;  by  such  means  many  endogenous  viruses  were  discovered. 

DNA  Viruses 

The  role  of  DNA  viruses  as  etiologic  agents  of  proliferative  cellular  diseases 
in  several  animal  species  is  now  well  accepted.  Early  reports  describing  the 
capacity  of  certain  murine  and  simian  papovaviruses  to  induce  malignant  tumors 
in  animals  and  transform  cells  in  tissue  culture  provided  the  impetus  for 
examining  the  relationship  between  various  human  DNA  viruses  and  cancer  in  man. 

The  papovaviruses  offer  a  unique  approach  for  studying  the  phenomenon  of 
transformation  of  a  cell  from  the  normal  to  the  malignant  state.  These  small, 
relatively  simple  viruses  appear  to  perform  the  convenient  function  of  packaging 
all  of  the  necessary  genetic  information  required  for  the  induction  of  cancer. 
The  fact  that  the  DNA  of  these  viruses  can  code  for  less  than  10  proteins  makes 
them  prime  candidates  for  defining  those  virus-specified  functions  which  are 
responsible  for  oncogenesis.  Indeed,  significant  progress  has  already  been 
made  along  these  lines. 
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A  key  problem  encountered  in  proving  an  etiologic  role  in  cancer  for  those 
viruses  has  been  their  wide  distribution  in  human  populations  throughout  the 
world.  Tumor  formation  is  usually  marked  by  an  increased,  rather  than  a  de. 
novo,   immunological  response  to  the  virus.  Antibody  titers  in  cancer  patients 
are  statistically  much  higher  than  those  background  levels  measured  in  care- 
fully matched  normal  subjects.  The  question  of  why  some  individuals  infected 
with  these  viruses  develop  cancer  while  others  do  not  remains  unanswered. 

D.  OFFICE  OF  SCIENTIFIC  COORDINATOR  FOR  ENVIRONMENTAL  CANCER. 

This  office  was  transferred  to  the  Office  of  the  Director,  Division  of  Cancer 
Cause  and  Prevention  on  October  12,  1975. 

The  primary  mission  of  this  office  is  to  serve  as  a  focal  point  for  development 
of  program  interests  in  environmental  cancer  and  to  collaborate  with  other 
federal  and  state  agencies  and  industrial  and  academic  institutions  in  the 
development  and  extension  of  the  National  Cancer  Program  with  emphasis  on 
environmental  cancer.  Through  regulatory  responsibilities,  other  agencies 
have  primary  roles  in  environmental  monitoring  and  surveillance  with  projects 
and  programs  designed  to  protect  the  health  of  the  populations.  This  office 
maintains  close  liaison  with  such  agencies  and  institutions  to  insure  that 
proper  emphasis  and  attention  is  directed  toward  the  potential  hazards  of 
environmental  and/or  occupational  carcinogens.  Collaboration  and  coordination 
with  such  other  groups  fulfills  one  of  the  essential  requisites  of  the  National 
Cancer  Act. 

While  most  approaches  used  in  the  assessment  of  environmental  stresses  from 
carcinogens  have  been  directed  to  the  evaluation  of  single  etiologic  agents 
as  elicited  from  bioassay  data,  the  emphasis  in  this  office  is  directed  also 
toward  the  impact  of  combined  or  multiple  agents  as  they  impact  on  man  through 
contamination  of  air,  water  and  diet,  the  administration  of  drugs,  and  the 
overlay  of  carcinogenic  exposures  in  the  workplace.  One  new  area  that  exempli- 
fies the  approach  used  in  looking  at  environmental  systems  is  the  close 
coordination  developed  between  the  National  Cancer  Institute  and  the 
Environmental  Protection  Agency  as  it  relates  to  the  evaluation  of  carcinogenic 
contaminant  hazards  from  biorefractories  in  municipal  water  supplies. 

One  other  objective  of  the  mission  of  this  office  is  to  achieve  closer  working 
relationships  between  program  developments  in  experimental  oncology  and 
epidemiological  endeavors  of  Field  Studies  and  Statistics.  In  essence,  the 
main  thrust  is  to  exploit  the  findings  and  observations  from  experimental 
animal  studies  toward  achieving  investigations  on  human  populations  relevant 
to  causal  relationships  on  cancer  in  man. 

The  Interagency  Collaborative  Group  on  Environmental  Carcinogenesis  (ICGEC), 
established  in  January  1973,  was  done  so  not  only  to  fulfill  an  objective  of 
the  National  Cancer  Act  but  to  serve  as  a  mechanism  and  resource  for  develop- 
ment and  dissemination  of  information  and  data  from  federal,  state  and 
industrial  organizations.  While  the  collaborative  group  serves  as  a  focal 
point  for  interchange  in  programs  relating  to  air  pollution,  water  quality, 
and  diet  contaminants,  monitoring  this  liaison  provides  a  day-to-day  basis 
for  operations.  These  coordination  mechanisms  are  further  buttressed  by 
continuous  contacts  with  industry,  trade  associations  and  labor  unions. 
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It  1s  well  recognized  that  many  human  cancers  may  be  induced  through  environ-  "^ 
mental  agents  (chemical,  biological  and  physical).  The  percentage  contribution 
is  debatable,  but  certainly  it  is  agreed  that  if  cancers  are  so  induced,  then 
they  may  be  preventable  through  appropriate  controls.  Information  supplied 
by  NCI  from  experimental  studies  and  funnelled  to  those  reponsible  for 
regulation,  serves  as  an  important  step  in  either  mitigating  or,  if  possible, 
eliminating  carcinogenic  agents  in  man's  environment. 

At  the  national  level,  as  environmental  health  programs  develop  and  there  is 
more  public  awareness  of  the  role  of  environmental  carcinogens,  it  is  antici- 
pated that  there  will  be  more  urgency  for  a  fuller  development  of  studies  in 
this  area.  Perhaps  one  of  the  most  apparent  areas  of  collaboration  and 
reinforcing  from  the  standpoint  of  the  National  Cancer  Program  emphasis  is 
that  of  carcinogenic  studies  on  the  total  biorefractories  in  water.  We  have 
expended  considerable  effort  in  working  with  the  Environmental  Protection 
Agency  (EPA)  in  this  direction.  This  effort  could  be  further  expended  by 
funding  some  identifiable  projects  which  would  complement  or  augment  the 
studies  presently  undertaken  by  EPA.  Beyond  this  more  definitive  programs 
could  be  developed  in  the  area  of  new  energy  technologies  (health  aspects) 
and  air  pollutants  and  their  interfacing  with  water  and  diet  contaminants; 
the  latter  was  recently  emphasized  by  Japanese  scientists.  An  appraisal  of 
the  conceptual  approaches  is  needed  with  a  view  toward  identification  of 
program  objectives  and  the  necessary  resources  to  implement  those  objectives. 
A  Task  Group  of  the  Interagency  Collaborative  Group  on  Environmental 
Carcinogenesis  is  preparing  a  report  which  recommends  the  formation  of  a 
Secretariat  or  staff  to  adequately  develop  and  implement  such  a  program. 

Interagency  Collaboration 

The  Interagency  Collaborative  Group  on  Environmental  Carcinogenesis,  with 
meetings  at  six-week  intervals,  is  one  of  many  coordination  efforts  between 
NCI  and  other  federal  agencies.  It  provides  a  resource  for  day-to-day 
operations  and  a  collaborative  mechanism  for  extension  to  industry,  trade 
associations  and  labor  unions.  New  agencies  which  joined  the  Group  during 
this  fiscal  year  were  the  National  Bureau  of  Standards,  Environmental  Health 
Office  of  DHEW,  NIH  Director's  Office,  National  Center  for  Health  Statistics, 
Criteria  and  Evaluation  Divisior.  of  EPA,  Planning  and  Management  Office  of 
EPA,  monitoring  and  Information  Systems  Office  of  EPA,  Department  of  State 
Environmental  and  Population  Affairs  (Bureau  of  Oceans  and  International 
Environment  and  Scientific  Affairs)  and  the  National  Academy  of  Sciences, 
bringing  our  agency  or  subagency  representation  to  29  agencies  and  51  repre- 
sentatives. Within  this  fiscal  year  there  were  ten  meetings  of  the  IC6EC. 
Meetings  of  sub-task  groups  of  the  ICGEC  provide  a  basis  for  discussion  and 
suggestions  for  resolution  of  problems  in  environmental  and/or  occupational 
carcinogenesis. 

During  this  period  the  following  subject  areas  were  considered:  a)  Cancer  a 
Social  Disease?,  b)  Observations  in  Normal  Mouse  Colonies,  c)  Role  of  Viruses 
in  Human  Cancer,  d)  Reevaluation  and  Updating  on  Printing  Inks;  Cancer  Death 
Trends;  Selection  of  Mouse  Strains  and  Tissues  for  Carcinogenesis  Studies, 
e)  Kepone  Assessment  and  Radioactive  Waste  Management,  f)  Hormones  in 
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Carcinogenesis,  Part  I.  Analytical,  g)  Hormones  in  Carcinogenesis,  Pai't  II. 
Biological,  h)  Information  Resources  Available  for  Environmental  Cancer, 
i)  Environmental  Cancer  Symposium  (Orlando,  Florida),  and  j)  Evaluation  or 
Assessment  of  Thresholds  for  Carcinogenesis. 

Task  Groups  of  ICGEC 

Several  task  groups  were  active.  The  task  group  on  bioassay  protocols  and/or 
guidelines  prepared  a  report  which  was  accepted  and  approved  by  the  ICGEC  and 
published  on  February  10,  1976.  The  task  group  on  definitions  was  requested 
to  delay  work  until  guidance  in  this  area  comes  from  the  National  Cancer 
Advisory  Board,  Subcommittee  on  Environmental  Carcinogenesis.  A  task  group 
on  Organ  and  Tissue  Levels  of  Environmental  Chemicals  (Carcinogens)  is  being 
set  up. 

Review  of  Standards 

Assistance  was  provided  to  EPA  and  NIOSH  on  review  of  criteria  and  standards 
documents  including  those  on  tetrachloroethylene,  vinyl  chloride  and  nitrosa- 
mines. 

Nomination  of  Chemicals  for  Bioassay 

A  continuous  process  for  nomination  of  chemicals  by  other  agencies  takes  place 
with  most  nominations  this  year  coming  from  EPA,  the  National  Institute  of 
Occupational  Safety  and  Health,  and  the  Department  of  Defense.  The  number  of 
chemicals  nominated  this  year  was  about  50. 

Interfacing  with  Trade  Associations,  Industries  and  Labor  Unions 

This  activity  has  consumed  considerable  time  and  effort  and  was  accelerated 
this  fiscal  year  because  of  great  concern  emanating  from  bioassay  reports  on 
industrial  and  environmental  chemicals.  The  collaboration  takes  the  form  of 
responding  to  queries  on  carcinogenicity  of  chemicals  and  holding  meetings 
with  industry  on  protocols  and/or  guidelines.  More  recently,  trade  unions 
have  become  involved  in  offering  assistance  on  epidemiological  investigations 
that  could  be  initiated  by  Field  Studies  and  Statistics  Program. 

Workshops  -  Meetings 

A  workshop  or  conference  was  held  in  Winrock,  Arkansas,  in  December  1975, 
involving  federal  agencies,  industry  and  academia  on  the  area  of  safety  and/or 
hazard  of  hormones,  more  specifically  diethyl stilbestrol  (DES).  No  consensus 
was  agreed  upon  for  assessment  of  the  safety  of  DES  as  used  in  meat-animal 
fattening  through  provision  of  an  appropriate  protocol.  Another  workshop  and 
several  meetings  were  held  on  the  matter  of  printing  inks  and  selection  of 
dyes  and  pigments  for  bioassay.  Several  meetings  were  held  with  the  Manu- 
facturing Chemists  Association  on  acrylonitril  protocols  and  with  several 
federal  agencies  on  the  experimental  design  for  acrylonitrile  studies. 
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SUMMARY 

Between  30%  to  90%  of  cancer  deaths  in  man  is  preventable.  Mortality  statistics 
from  around  the  world  show  that  if  cancer  mortality  in  the  United  States,  site 
for  site,  was  comparable  with  that  of  the  lowest  country  reporting  for  each 
site,  approximately  200,000  lives  would  be  saved  each  year.  The  major  sites 
in  which  gains  should  be  made  are  cancer  of  the  colon  and  the  rectum,  cancer 
of  the  lung,  breast  cancer,  cervix  and  uterus  (particularly  among  non-whites), 
cancer  of  the  ovary,  cancer  of  the  prostate,  and  probably  leukemia. 

Information  is  already  in  hand  to  reach  these  goals  for  lung  cancer  and  for 
cancer  of  the  cervix  and  uterus.  These  2  sites  alone  would  account  for  100,000 
or  more  savable  lives  annually.  A  concerted  research  effort  is  called  for  in 
cancer  of  the  lung,  colon,  breast  cancer  and  cancer  of  the  prostate.  There  is 
promise  of  substantial  pay-off  in  these  sites.  For  example,  migrant  studies 
have  provided  very   strong  evidence  that  cancer  of  the  colon  is  a  disease  with 
a  yery   strong  environmental  base,  possible  related,  among  others,  to  high  beef 
meat  consumption.  Japanese  migrants  to  Hawaii  show  a  3  to  5-fold  increase  in 
contrast  to  Japanese  on  the  home  islands.  When  we  find  all  elements  of  the 
new  environment  that  lead  to  so  large  increases,  application  of  this  knowledge 
to  the  present  United  States  population  could  reduce  the  U.  S.  incidence  by 
another  25-30,000  lives  a  year. 

200,000  lives  is  a  minimum  estimate.  If  we  add  to  the  preventable  cases  (in 
terms  of  current  knowledge,  or  knowledge  that  should  be  available  in  the  next 
few  years,  earlier  diagnosis  and  improved  treatments  --  where  prevention  has 
broken  down),  this  number  should  be  easily  doubled.  For  example,  if  the  most 
recent  knowledge  on  early  diagnosis  of  breast  cancer  were  applied  across  the 
country,  we  might  anticipate  12,000  fewer  deaths  each  year  from  breast  cancer 
alone. 

Current  work  on  identifying  the  cancer  "susceptibles",  if  successful,  will 
lead  to  cutting  down  cancer  deaths.  First,  by  identifying  susceptibles,  we 
will  know  what  people  to  watch  closely  and  regularly,  so  that  we  might  diagnose 
their  disease  early,  and  thus  treat  it  successfully.  Second,  by  identifying 
the  cancer  susceptibles,  it  should  be  possible  to  protect  them  from  those 
environmental  assaults  which  could  be  carcinogenic  to  them  -  while  essentially 
innocuous  to  others. 

Ninety  percent  reduction  in  cancer  deaths  could  be  reached  within  the  present 
century,  if,  in  addition  to  current  knowledge  on  prevention,  and  universal 
application  of  the  best  diagnosis  and  treatment  techniques,  our  research 
uncovered,  a)  the  interacting  environmental  elements  that  cause  migrants' 
cancer  rates  to  change  toward  those  of  their  new  countries;  b)  those  environ- 
mental elements  which  lead  to  different  rates  in  different  countries  in  the 
world;  and,  c)  the  susceptibles  whom  we  must  and  can  protect. 

These  difficulties  notwithstanding,  opportunities  for  cancer  prevention  and 
control  are  very   bright  through  application  of  existing  knowledge  and  through 
a  prioritied  commitment  to  seek  new  information  with  innovative  application 
for  man. 
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The  most  promising  areas  now  developed  are  in  the  control  of  cigarette 
smoking  related  cancer,  occupational  hazards  and,  to  a  less  precise  extent, 
in  diet-related  cancers. 

A  note  on  Management.  The  obligatory  opportunity  to  plan  and  manage  biomedical 
activities  from  basic  or  fundamental  research  upwards  through  development  and 
application,  with  effectiveness  and  efficiency,  requires  skillful  staff  and 
line  personnel  of  unabashed  motivation,  objectivity,  and  tact.  Tact  is  of 
paramount  importance  because  NCI  management  must  persuade  constituent  scientists 
to  attack  specific  problems  of  human  disease.  We  adhere  to  the  belief  that 
NIH  exists  primarily  to  allow  people  to  live  better  and  longer  and  that  NCI 
abets  this  goal  through  the  conduct  of  research  and  development  for  prevention 
and  treatment  of  cancer  in  man.  Tact,  including  the  courage  and  reason  to 
say  no,  is  important  also  because  while  the  need  for  widespread  program 
participation  is  high,  many  scientists  do  not  understand  that  even  successful 
completion  of  their  proposed  project  may  not  necessarily  contribute  to  the 
attainment  of  program  goals.  This  thrust  towards  the  timely  control  of  disease 
must  be  tempered  with  appreciation  for  and  selection  of  fundamental  projects 
with  some  expectation  of  contribution  to  eventual  application  to  man.  This 
can  and  should  be  done  through  both  grants  and  contracts. 

We  are  fortunate  to  have  this  admixture  of  talents  and  motivation  in  the 
Deputy  Director,  D.  G.  B.  Gori ,  and  Associate  Directors,  Drs.  Moloney,  Saffiotti, 
and  Schneiderman;  the  Assistant  Director,  Dr.  W.  G.  Flamm;  and  the  Assistant 
to  the  Director,  Dr.  R.  Depue;  and  in  the  Administrative  Officers,  Mr.  John 
Miller  and  Mr.  Nicholas  Olimpio.  Particular  recognition  is  entirely  warranted 
to  their  associates,  whose  motivation  to  program  goals  exceeds  their  desire 
for  personal  recognition. 

Please  refer  to  summary  and  individual  reports  for  details  of  activities  within 
DCCP  Programs  for  FY  1976. 
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FREDERICK  CANCER  RESEARCH  CENTER  (FCRC) 

The  Frederick  Cancer  Research  Center  (FCRC)  located  in  the  facilities  at  Fort 
Detrick,  Frederick,  Maryland,  formerly  used  by  the  Army  for  its  biological 
research  program,  has  been  managed  and  operated  by  Litton  Bionetics,  Inc., 
since  its  establishment  on  June  25,  1972.  The  original  12  projects  have  been 
expanded  to  a  total  of  21,  although  two  of  the  original  have  been  consolidated 
into  one.  Major  programs  are  in  operation  for  Viral  Oncology  and  Carcinogenesis 
in  the  Division  of  Cancer  Cause  and  Prevention,  for  the  Division  of  Cancer 
Treatment,  and  for  the  Division  of  Cancer  Biology  &  Diagnosis.  A  Basic  Resear:h 
Program  in  the  Immunobiology  of  Cancer  is  the  outgrowth  of  the  original  Advanced 
Systems  Laboratory.  In  addition,  a  breeding  program  is  operated  to  provide 
small  experimental  animals  for  FCRC  and  other  cancer  research  programs 
conducted  in  Bethesda  or  by  NCI  contractors  and  grantees,  as  available.  These 
activities  are  summarized  below,  and  in  more  detail  in  the  reports  of  the 
several  program  areas.  More  comprehensive  is  the  Annual  Progress  Report  dated 
19  February  1976  prepared  by  Litton  Bionetics,  Inc. 

VIRAL  ONCOLOGY  PROGRAM 

The  Viral  Oncology  Program  at  FCRC  will  conclude  its  fourth  year  of 
operations  on  June  25,  1976.  Of  significant  importance  is  the  fact  that  all 
VO/FCRC  work  was  restructured  to  take  maximal  advantage  of  "Project" 
accomplishments  in  previous  years  in  implementing  research  supporting  Viral 
Oncology's  and  the  National  Cancer  Institute's  investigative  program  on  the 
potential  role  of  viruses  as  etiologic  agents  of  cancer.  The  restructured 
effort  in  the  VO/FCRC  program  was  conducted  within  the  framework  of  four 
major  laboratory  programs:  DNA  Virus  Laboratory,  RNA  Virus  Laboratory, 
Disease  Control  Laboratory,  and  the  Virus  and  Reagent  Production/Developmental 
Research  Laboratory.  The  overall  objective  of  these  Laboratories  is  to 
conduct  investigations  on  oncogenic  and  suspected  oncogenic  viruses  and  their; 
interactions  with  host  cells  to  determine  whether  viruses  comparable  to 
those  known  to  induce  cancers  of  laboratory  and  domestic  animals  are  related 
to  human  cancer  and  to  develop  therapeutic  and  preventive  measures  for  their 
control  when  such  relationships  are  found. 

During  the  year.  Dr.  Raymond  Gil  den  was  appointed  Director  of  Viral 
Oncology  by  LBI  to  develop  further  existing  programs  and  expand  research 
in  this  area. 

CARCINOGENESIS  PROGRAM 

The  specific  goals  of  this  program  are  to  develop  better  methods  to 
identify  human  carcinogens  and  individuals  and  population  groups  exposed  to 
carcinogens.  Successful  pursuit  of  this  program  requires  scientists  trained 
in  diverse  disciplines  as  well  as  a  high  level  of  collaboration  and  integration 
of  the  various  groups  in  the  program.  To  identify  carcinogens,  model  systems  » 
are  employed  based  on  molecular  reactions  of  carcinogens  with  cellular 
macromolecules,  bacterial  mutagenesis,  in  vitro  animal  cell  transformation. 
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and  large-scale  animal  bioassays.  Related  studies  are  concerned  with 
metabolic  activation  of  carcinogens,  identification  of  carcinogen  metabolites, 
and  the  relationship  of  chemical  structure  to  carcinogenic  function.  Essential 
to  the  program  is  the  project  concerned  with  the  safe  handling  of  carcinogens. 

CANCER  TREATMENT 

Chemotherapy  Fermentation  Laboratory 

The  Laboratory  (Building  433)  was  occupied  about  April  1,  1975  and  by 
April  1,  1976,  the  Pilot  Plant  (Building  472)  was  ready  for  operation. 

The  Chemotherapy  Fermentation  Laboratory  operated  for  the  Division  of 
Cancer  Treatment  includes  three  areas:  the  Microbiology  Section,  the  Chemistry 
Section,  and  the  Pilot  Plant. 

The  project  culture  collection  now  contains  more  than  425  purified  and 
characterized  new  isolates,  as  well  as  almost  200  accessions  from  other 
collections  for  a  total  of  613  cultures.  The  collection  includes  a  limited 
number  of  type  assay  organisms  and  producers  of  well  known  antitumor  agents 
useful  for  reference  purposes.  The  ability  of  18  isolates  to  produce 
antitumor  activity  has  been  confirmed  in  in  vitro  tests,  and  three  have  shown 
activity  in  the  first  stage  of  in  vivo  trial.  Thin-layer  chromatography 
and  bioautography  procedures  will  be  employed  for  early  detection  and 
presumptive  identification  of  known  antitumor  agents.  These  procedures  are 
fully  developed  except  for  the  establishment  of  cell  culture.  Cell  culture 
on  soft  agar  for  bioautography  purposes  will  soon  be  added  to  complete  a 
capability  for  tracking  unidentified  or  unknown  antitumor  activities 
discovered  in  the  screening  program. 

Biotransformation  studies  have  shown  that  a  number  of  cultures  from 
the  collection  can  reduce  daunomycin  to  daunomycinal  (13-dihydrodaunomycin) 
which  has  been  described  as  the  product  of  both  microbial  and  mammalian 
metabolism  of  daunomycin.   In  the  course  of  this  program  some  reference 
compounds  synthesized  as  mass  spectroscopy  standards,  notably  N-octanoyl-  and 
N-dodecanoyl  daunomycin,  show  interesting  and  favorable  in  vivo  activity  as 
well  as  in  vitro  activity  in  cell  culture  and  no  antimicrobial  properties. 
These  unusual  properties  suggest  that  they  may  display  intriguing  pharmacological 
activity. 

Carboxypeptidase  G^ ,  of  promising  characteristics,  has  been  produced 
in  shake  flasks  and  stir  jars.  Progress  in  characterizing  the  enzyme 
may  lead  to  its  acceptance  for  development  as  a  therapeutic  agent.  Crude 
phenylalanine  ammonia  lyase,  in  the  form  of  cell  paste,  has  also  been  made 
in  good  yield  and  substantial  volume.  Should  further  studies  on  this  enzyme 
support  its  promise,  large  quantities  could  be  made  easily  in  the  Pilot  Plant. 

Process  development  for  production  of  adriamycin  and  another  for 
interferon  are  in  the  preliminary  stages.  Work  at  the  beginning  laboratory 
stages  on  interferon  was  started  in  the  Spring  of  1976. 
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)     The  computerized  Data  Bank  established  to  encode  the  Berdy  system  for 
classification  of  antimicrobial  and  antitumor  antibiotics  is  well  advanced. 
Encoding  of  all  data  was  completed  in  March  1976  and  a  book  file  containing 
more  extensive  information  in  May.  The  Data  Bank  will  be  used  to  screen 
antitumor  active  compounds  discovered  in  this  screening  program  and  should 
afford  great  economy  in  chemical  efforts  to  characterize  such  compounds. 

Biologic  Markers 

The  objectives  of  the  Biologic  Markers  Program  are  to  establish  at  FCRC 
a  specimen  repository,  data  storage/analysis  capability,  analytical  services, 
and  a  basic  research  program.  The  specimen  repository  has  been  fully 
transferred  from  the  NIH  campus.  Transcription  of  data  from  manual  file 
to  computerized  file  is  being  accomplished,  analytical  services  has  been 
staffed,  and  necessary  equipment  and  supplies  have  been  obtained.  In  February 
1976,  assays  were  begun  for  the  NCI  Breast  Cancer  Program. 

Dr.  Raymond  W.  Ruddon  has  been  recruited  as  Project  Manager  and  his 
proposal  for  basic  research  on  biologic  markers  and  a  drug  metabolism  pilot 
study  have  been  reviewed  by  NCI.  By  July  1,  1976  all  units  of  the  Biologic 
Markers  Program  will  be  as  functional  as  allowed  by  laboratory  and  office 
renovations,  which  are  expected  to  be  completed  by  September  1,  1976. 

BASIC  RESEARCH  PROGRAM 

In  November  of  1974,  renovations  to  the  allotted  space  for  the  Basic 
Research  Program  in  Building  539  were  started  based  on  specifications  supplied 
by  the  four  senior  principal  scientists  recruited  at  that  time.  On  February  3, 
1975,  20  scientist  and  support  personnel  started  setting  up  laboratories  in 
the  facility  which  was  approximately  25  percent  operational  and  60  percent 
occupiable.  By  May  1,  1975,  15,000  square  feet  of  laboratory  space  was 
completely  renovated  and  five  major  research  groups  were  operating.  At  this 
time  there  were  11  scientists  and  31  support  personnel.  Presently,  there 
are  23  scientists  and  42  support  personnel,  and  expansion  is  projected  to 
27  scientists  and  52  support  personnel  by  July  of  1976.  There  are  also  five 
predoctoral  students  associated  with  the  program. 

The  Basic  Research  Program  has  the  following  goals:  (1)  to  establish  an 
operational,  interdisciplinary  research  program  that  includes  projects  concerned 
with  the  cellular  as  well  as  systemic  aspects  of  carcinogenesis;  (2)  to 
emphasize  host  defense  mechanisms  against  the  establishment  of  neoplastic 
clones  with  the  knowledge  that  cancer  is  not  autonomous  in  its  growth; 
(3)  to  maintain  as  a  central  theme  the  immunobiology  of  viral  and  chemical 
carcinogenesis  with  respect  to  the  etiologic  agents,  prevention  of 
establishment  of  neoplastic  clones,  and  regulation  of  established  tumors; 
and  (4)  to  include  one  project  emphasizing  the  biology  of  tumor  metastasis. 
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SCIENTIFIC  SUPPORT 

Environmental  Control 

There  were  11  lost-time  injuries  and  illnesses  in  1975  as  compared  to 
six  in  1974.  This  gave  a  nonexcessive  frequency  rate  of  9.6,  but  the  severity 
rate  was  130.9,  which  is  considerably  higher  than  desired.  This  high  severity 
rate  was  caused  by  five  cases  which  resulted  in  146  days  of  lost  work  time. 
Two  hernia  cases  accounted  for  50  days;  an  illness  alleged  to  have  been  caused 
by  exposure  to  formaldehyde  accounted  for  28  days;  and  a  broken  wrist  and  a 
broken  foot  accounted  for  a  total  of  68  days. 

The  program  for  the  testing  and  evaluation  of  laminar  flow  safety  cabinets 
and  filter  systems  and  the  development  of  specifications  was  continued. 
Energy- recovery  wheels  installed  in  two  FCRC  buildings  were  evaluated  for 
potential  contamination  of  supply  air  by  exhaust  air.  Favorable  results 
are  leading  to  more  extensive  use  of  this  energy  conservation  device. 

Animal  Holding 

Between  11,000  and  12,000  experimental  animals  are  being  held  monthly 
for  the  Division  of  Cancer  Biology  and  Diagnosis.  In  addition  to  holding 
animals  under  controlled  environmental  conditions,  experimental  procedures 
were  performed  such  as  anti human  gamma  globulin  in  rabbits,  production  of 
mouse  gamma  globulin  in  goats,  production  of  alloantisera  in  14  strains  of 
mice,  production  of  Cloudman  melanoma  and  Rhabdomyosarcoma  in  mice  and 
production  of  activated  macrophages  in  mice  with  chronic  BCG  vaccine  infection. 

Animal  Breeding 

From  January  to  December  1975,  a  total  of  406,362  mice,  107,741  rats, 
25,607  guinea  pigs,  and  116  rabbits  were  issued  to  using  laboratories.  Of 
this  number,  18  percent  were  issued  to  FCRC  and  NCI  scientists  at  the  Center, 
49  percent  to  NCI  in  Bethesda,  and  33  percent  to  NCI  scientists  at  other 
locations. 

Nine  mouse  strains,  one  rat  strain,  and  two  guinea  pig  strains  are  being 
produced  for  the  stated  purposes  of  FCRC  and  NCI.  The  production  has  been 
stabilized  at  approximately  650,000  animals  per  year. 

The  FCRC  nude  athymic  mouse  colony  has  attracted  international  attention. 
Almost  2,000  nudes  are  produced  per  month.  During  this  period,  no  difficulties 
have  been  reported  from  investigators'  laboratories  regarding  maintenance  of 
this  strain. 

Requests  for  animals  by  FCRC  investigators  continue  to  accelerate, 
resulting  in  a  tripling  of  animal  numbers  issued  to  the  Center  over  the 
last  year.  Requests  have  been  received  for  the  breeding  of  new  strains, 
such  as  the  NZB,  129/J,  C57L,  A/J,  and  Fl  and  back-cross  hybrids  of  C3H, 
C57BL,  129/J,  and  the  BALB/c. 


54 


The  holding  of  large  animals,  such  as  sheep  and  goats,  continues  to 
expand  as  these  animals  are  found  to  work  well  for  the  production  of  various 
serum  antibodies.  Two  pens  in  the  corral  area  have  been  renovated  to 
accommodate  dogs  with  terminal  cancer  that  have  been  transported  to  the 
Center.  In  addition,  the  facility  includes  surgery  and  x-ray  facilities. 
Care  of  the  dogs  is  the  responsibility  of  the  Animal  Farm  staff  in  cooperation 
with  the  FCRC  Basic  Research  Program. 
I 

A  diagnostic  animal  health  laboratory  and  quarantine  service  is 
operated  as  part  of  the  animal  resources  program. 

Special  Histopathology  Service 

This  project  operated  collaboratively  by  LBI  and  NCI  provides  special 
histopathology  service  primarily  for  DCBD  investigators  in  Bethesda.  LBI 
personnel  are  given  training  in  these  special  techniques  by  NCI  technologists, 
A  paraffin  block  repository  and  file  is  maintained  for  NCI. 

SUPPORT  FOR  STUDIES  OF  INFECTIOUS  DISORDERS  OF  THE  CENTRAL  NERVOUS  SYSTEM, 
NINCDS     ~~~ 

Through  the  NCI  contract,  LBI  provides  necessary  services  in  support  of 
NINCDS  research  of  slow,  latent,  and  temperate  virus  infections  of  the  central 
nervous  system.  Specifically,  LBI  performs  tasks  of  the  following  nature: 

1)    a.  Furnish  janitorial  services  in  all  areas  except  that  space  designated 
for  primate  housing. 

b.  Furnish  animal  care  services  in  the  designated  rodent  and  feline  rooms. 

c.  Procure  fresh  fruits,  vegetables,  dry  foods,  ice,  animal  bedding,  and 
other  materials. 

d.  Provide  laundry  services. 

e.  Furnish  a  driver  and  appropriate  transportation  for  materials  and 
supplies. 

f.  Provide  rodent  and  insect  control  at  regular  intervals. 

g.  Furnish  security  coverage  at  night,  and  on  weekends  and  holidays  to 
ensure  proper  operation  of  heating,  ventilation  and  air-conditioning  systems, 
note  freezer  failures,  detect  escaped  animals,  etc. 

'  GENERAL  RESOURCES 

Administrative 

At  the  end  of  the  fiscal  year  the  staff  of  the  FCRC  (both  LBI  and  NCI)  will 
total  approximately  800  personnel.  The  employment  of  minorities  at  FCRC  remains 
high  at  approximately  14.7  percent  of  the  total  staff  which  compares  to  an 
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available  work  force  in  Frederick  County  of  6.3  percent.  An  Employee 
Relations  Department  has  been  established  by  LBI  to  develop  more  comprehensive 
programs  for  career  development,  employee  grievances,  and  training. 

The  Technical  Information  Center,  Public  Information  Office,  and  the 
Scientific  Library  continue  to  provide  support  to  serve  FCRC  and  the  local 
scientific  communities.  Literature  and  retrieval  services  using  a  full  range 
of  computerized  programs  (MEDLARS,  MEDLINE,  TOXLINE,  CHEMCON  and  CCALINE)  are 
provided  to  research  personnel. 

The  Information  Systems  Group  has  provided  expertise  in  automated  data 
processing  and  statistics  for  the  scientific  activities  at  FCRC.  The  ISG 
has  developed  data  base  systems  in  support  of  Viral  Oncology,  Carcinogenesis, 
Animal  Holding,  Animal  Breeding  and  Basic  Research.  Of  particular  interest 
is  the  Chemotherapy  Fermentation  Laboratory  data  base  system  developed  in 
conjunction  with  Dr.  Berdy  of  the  Research  Institute  for  Pharmaceutical 
Chemistry,  Hungary,  which  is  capable  of  creating,  maintaining  and  searching 
a  data  file  containing  the  characteristics  of  antibiotic  compounds  and 
rapidly  identifying  previously  reported  compounds. 

OPERATIONS 

The  Operations  Directorate  of  LBI  provided  various  support  functions  for 
all  scientific  and  administrative  programs. 

The  Facility  Engineering  and  Construction  Branch  initiated  12  major 
construction  projects  and  completed  more  than  45  projects.  Major  projects 
included: 

1.  Renovation  of  a  laboratory  suite  for  Basic  Research,  Building  539. 

2.  Construction  of  the  Fermentation  Pilot  Plant,  Building  472. 

3.  Completion  of  construction  of  the  Animal  Holding  Facility,  Building  571 

4.  First  phase  of  renovations  for  Viral  Oncology  research.  Building  560. 

5.  Initiation  of  construction  of  a  Diagnostic  Animal  Health  Laboratory, 
Building  429. 

6.  Initiation  of  renovation  of  Building  376  for  NINCDS. 

The  Facility  Maintenance  Branch  continued  to  provide  support  to  scientific 
activities,  to  operate  facilities  and  utilities  systems,  to  maintain  scientific 
equipment  and  limited  renovation  of  laboratories  and  administrative  spaces  in 
response  to  changing  programs. 

Until  the  latter  part  of  FY  1976,  the  NCI  responsibility  for  the  adminis- 
tration of  the  FCRC  contract  (exclusive  of  contractural  matters)  was  delegated 
to  the  Director,  DCCP,  at  which  time  it  was  transferred  to  Office  of  the 
Director,  NCI. 
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Annual  Report 
Smoking  and  Health  Program 
Division  of  Cancer  Cause  and  Prevention 
National  Cancer  Institute 

July  1,  1975  through  June  30,  1976 

Introduction 

The  National  Cancer  Institute's  Smoking  and  Health  Program  provides  a 
leading  effort  to  ameliorate  the  health  consequences  of  smoking.  This 
important  work  has  advanced  significantly  because  of  the  quality  of  advice 
and  guidance  provided  by  the  advisory  bodies  which  have  directed  the 
program  -  the  Tobacco  Working  Group  and  the  Smoking  and  Health  Review 
Board  -  and  by  the  dedication  of  the  scores  of  scientists  and  administrators 
who  have  contributed  their  diligence  and  insight.  The  close  collaboration 
of  the  National  Heart  and  Lung  Institute  and  of  the  U.S.  Department  of 
Agriculture  has  broadened  the  scope  and  also  substantially  contributed  to 
balanced  findings. 

With  the  willing  cooperation  of  the  cigarette  industry  and  of  a  well- 
informed  public,  full-flavored  cigarettes  can  be  marketed  in  the  next  few 
years  that,  if  consumed  in  moderation,  may  approach  or  go  below  threshold 
levels  of  hazard.  This  conclusion  is  supported  by  epidemiologic  evidence, 
by  the  characteristics  of  experimental  less  hazardous  cigarettes,  and  by 
newly  understood  flavor  and  acceptability  technology.  Some  cigarette 
models  introduced  to  the  United  States  market  during  the  last  few  months 
are  the  forerunners  of  such  new  generation  of  smoking  products,  low  in 
hazardous  components  but  with  added  flavor  and  acceptability  character- 
istics. Additional  improvement  of  the  average  commercial  cigarette  is  still 
desirable  and  feasible,  and  it  is  gratifying  to  know  that  the  National  Cancer 
Institute's  Smoking  and  Health  Program  has  significantly  contributed  to  the 
realization  of  these  new  cigarettes  and  that  the  research  planned  by  the 
program  holds  the  greatest  promise  for  their  improvement. 

Because  of  the  multiple  interactions  of  smoking  and  health  and  because  less 
hazardous  cigarettes  are  now  practical  and  no  mere  research  models,  this 
field  offers  a  major  opportunity  in  preventive  medicine,  one  that  shall 
dramatically  translate  into  the  epidemiology  and  public  health  statistics 
of  the  next  decades. 

This  status  report  summarizes  the  steps  through  which  less  hazardous 
cigarettes  have  been  designed  and  tested  and  lays  out  the  future  work 
needed  to  ensure  their  acceptance  by  the  user  and  to  further  improve  and 
assess  their  characteristics.  Other  aspects  of  the  program  here  presented 
are  the  development  of  pharmacological  approaches  to  smoking  control  and  of 
methods  to  identify  smokers  at  higher  risk  or  more  susceptible  to  disease. 
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Background 

The  use  of  tobacco  poses  a  dual  demand  for  public  health  action;  to 
promote  public  awareness  of  smoking  hazards,  and  to  reduce  the  risk  of 
those  who  continue  to  smoke  by  devising  protective  and  preventive  measures. 

Public  education  campaigns  have  been  sponsored  by  the  National  Clearinghouse 
for  Smoking  and  Health,  now  part  of  the  Center  for  Disease  Control;  by  DHEW; 
and  by  the  American  Cancer  Society,  the  American  Heart  Association  and  other 
private  organizations. 

The  coordinated  efforts  of  the  National  Cancer  Institute,  the  National 
Heart  and  Lung  Institute  and  the  U.S.  Department  of  Agriculture  have  been 
specifically  directed  at  the  identification  of  individuals  most  likely  to 
develop  smoking-related  cancers  and  diseases,  to  means  of  reducing  their 
risk,  and  to  the  development  of  less  hazardous  cigarettes.  A  general  plan 
of  these  major  research  approaches  is  shown  in  Chart  1. 

Markers  of  individuals  at  higher  risk  may  include  inborn  characteristics 
and  environmental  factors  such  as  genetic  defects,  physiologic  and 
pathologic  concurrences,  nicotine  dependency,  motivation,  occupation, 
social  habits,  smoke  intake  and  smoking  mechanics,  etc.  It  is  necessary 
to  develop  methods  for  the  identification  of  these  markers.  Also,  phar- 
macologic and  clinical  methodologies  must  be  devised  to  help  the  high-risk 
smoker  who  should  quit  but  fi-nds  it  difficult  to  do  so.  These  include  the 
study  of  drugs  that  aid  in  stroking  cessation  or  can  counteract  specific 
deleterious  effects  of  smoking  and  physiologic  and  motivational  research 
in  clinical  approaches  to  smoking  cessation. 

Evidence  That  Less  Hazardous  Cigarettes  Are  Feasible 

Retrospective  and  prospective  studies  showing  a  dose-response  relationship 
indicate  that  a  reduction  of  exposure  to  tobacco  smoke  should  result  in 
reduced  incidence  of  smoking-related  cancers  and  diseases.   In  fact,  during 
the  past  20  years  a  dramatic  reduction  in  the  tar  and  nicotine  yields  of 
American  commercial  cigarettes  has  taken  place;  recent  epidemiological 
studies  suggest  that  a  smoker  today  must  smoke  more  of  modern  cigarettes 
than  he  would  have  of  cigarettes  available  20  years  ago  in  order  to  develop 
the  same  risk  of  disease,  and  that  smoking  filter  cigarettes  for  10  years 
or  more  significantly  decreases  the  risk  of  lung  cancer  as  compared  to 
smokers  of  unfiltered  cigarettes.  All  of  this  points  to  the  desirability 
of  filter  cigarettes  and  other  low-yield  products  on  the  market. 

Moreover  cigarettes  can  be  engineered  to  produce  smoke  which,  on  an  equal 
dose  basis,  can  produce  higher  or  lower  carcinogenic  response  and  other 
pathologic  manifestations  in  animals.  Choice  and  manipulation  of  appropriate 
tobacco  types,  engineering  of  the  cigarette  and  selective  filtration  will 
permit  removal  of  a  considerable  portion  of  the  pathogenic  smoke  components, 
while  still  maintaining  consumer  acceptability.  Going  beyond  selective 
filtration,  it  is  possible  to  strip  tobacco  to  the  point  that  it  provides 
only  the  minimum  fuel  necessary  to  sustain  combustion.  This  fuel  could  be 
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extended  with  inert  fillers  and  acceptability  characteristics  might  be 
reintroduced  in  the  form  of  pure  chemicals.  At  least  one  point  in  this 
range  of  alternatives  should  result  in  smoking  products  which  are  intrinsi- 
cally less  injurious  to  human  health,  over  and  above  the  simple  reduction 
of  tar  and  nicotine. 

Interdisciplinary  Cooperation 

The  health  and  technological  problems  connected  with  tobacco  and  tobacco 
smoke  are  complex  and  cross  a  variety  of  disciplines  and  interests.  For 
instance,  it  is  to  the  advantage  of  tobacco  farmers  and  a  function  of  the 
U.S.  Department  of  Agriculture  to  foster  research  on  agronomic  varieties 
of  tobacco  that  may  result  in  less  harmful  smoking  products,  as  evaluated 
by  agencies  with  the  necessary  competence,  such  as  the  National  Cancer 
Institute  and  the  National  Heart  and  Lung  Institute. 

The  improvement  of  some  cigarette  characteristics  may  possibly  result  in 
worsening  others;  close  collaboration  of  experts  in  carcinogenesis, 
cardiovascular  and  respiratory  diseases  and  tobacco  technology  is  mandatory 
to  insure  that  cigarettes  become  less  hazardous  for  as  many  as  possible  of 
their  potential  effects  in  man.  The  National  Cancer  Institute  will  also 
coordinate  with  the  National, Heart  and  Lung  Institute  and  other  public 
health  agencies  in  pharmacologic  research  and  clinical  application  of 
motivation  studies  leading  to  smoking  withdrawal  techniques  for  the  high- 
risk  smoker,  and  in  research  for  the  identification  of  individuals  at  risk 
due  to  inborn  characteristics  and  environmental  factors. 

With  the  assistance  of  the  Tobacco  Working  Group  (the  principal  advisory 
body,  see  below)  and  other  consultants  qualified  in  a  wide  spectrum  of 
disciplines,  the  National  Cancer  Institute  has  developed  specifications  for 
a  series  of  less  hazardous  cigarette  models,  as  well  as  requirements  for 
chemical  analysis  and  biological  assay.  Carefully  designed  experiments  are 
being  carried  out  to  determine  the  properties  of  these  candidate  less 
hazardous  cigarette  models. 

In  addition  to  the  contributions  of  individual  projects.  Dr.  Gio  B.  Gori , 
the  Director  of  the  Smoking  and  Health  Program,  has  recently  sponsored 
seven  special  workshops  to  address  particular,  rapidly  changing,  high 
priority  or  special  interest  issues  in  smoking  and  health.  These  workshops 
have  included  review  of  Reconstituted  Tobacco  Sheet  Technology,  Morphometric 
Techniques,  Statistical  Analysis  Requirements  for  Biological  Experiments, 
Polonium  210,  Animal  Models,  and  Project  Reviews. 

Lists  of  Tobacco  Working  Group  Members,  Smoking  and  Health  Review  Board 
Members  and  consultants  follow. 
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Tobacco  Working  Group 

1968  -  70  Carl  G.  Baker,  Hazleton  Laboratories,  Inc. 

1972  -  75  William  W.  Bates,  Liggett  &  Myers  Tobacco  Company 
1968  -  Fred  G.  Bock,  Roswell  Park  Memorial  Institute 
1968  -  73  Roswell  K.  Boutwell,  University  of  Wisconsin 

1968  -  70  Hans  L.  Falk,  Na'.ional  Institute  of  Environmental 

Health  Sciences 

1973  -  Alfred  Fishman,  Hospital  of  the  University  of  Pennsylvania 

1974  -  75  Jean  D.  Gibbons,  University  of  Alabama 

1969  -  Gio  B.  Gori ,  National  Cancer  Institute 

1972  -  74  Michael  R.  Guerin,  Oak  Ridge  National  Laboratory 
1974  -  Ian  Higgins,  University  of  Michigan 

1973  -  75  Dietrich  Hoffmann,  American  Health  Foundation 

1972  -  74  I.  W.  Hughes,  Brown  &  Williamson  Tobacco  Corporation* 
1968  -  Charles  J.  Kensler,  Arthur  D.  Little,  Inc. 

1968  -  69  Paul  Kotin,  National  Institutes  of  Health 

1973  -  Henry  C.  McGill,  Jr.  University  of  Texas 

1969  -  Gardner  C.  McMillan,  National  Heart  &  Lung  Institute 

1968  -  70  Ian  A.  Mitchell,  Department  of  Health,  Education  and  Welfare 

1972  -  Thomas  B.  Owen,  National  Cancer  Institute 

1968  -  74  Umberto  Saffiotti,  National  Cancer  Institute 

1968  -  74  Marvin  A.  Schneiderman,  National  Cancer  Institute 

1968  -  74  Irving  J.  Selikoff,  Mt.  Sinai  School  of  Medicine 

1968  -  Murray  Senkus,  R.  J.  Reynolds  Tobacco  Company 

1974  -  75  Philippe  Shubik,  University  of  Nebraska 
1968  -  A.  W.  Spears,  Lorillard  Research  Center 
1968  -  69  Jesse  L.  Steinfeld,  Mayo  Clinic 

1968  -  T.  C.  Tso,  U.S.  Department  of  Agriculture 

1968  -  74  Benjamin  L.  Van  Duuren,  New  York  University  Medical  Center 

1969  -  Helmut  Wakeham,  Philip  Morris,  U.S.A. 

1968  -  73  Ernst  L.  Wynder,  American  Health  Foundation 


Reappointment  pending. 

Smoking  and  Health  Review  Board 

Dr.  Joseph  F.  Fraumeni ,  Jr.        Dr.  Mearl  F.  Stanton 
National  Cancer  Institute         National  Cancer  Institute 

Dr.  Harry  W.  Hays  Dr.  T.  C.  Tso 

U.S.  Department  of  Agriculture      U.S.  Department  of  Agriculture 

Dr.  Gardner  C.  McMillan 
National  Heart  &  Lung  Institute 
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Smoking  and  Health  Progran  Consultants 


Dr.  Fawky  Abdallah 
Imperial  Tobacco  Limited 

Dr.  Alan  Armitage 

Council  for  Tobacco  Research 

Dr.  Mark  Armstrong 
University  of  Iowa 

Dr.  Oscar  Auerbach 

Veterans  Administration  Hospital,  N.J, 

Dr.  James  Bain 
Emory  University 

Dr.  Carl  G.  Baker 
Hazleton  Laboratories,  Inc. 

Dr.  David  Bates 

University  of  British  Columbia 

Dr.  William  W.  Bates 

Liggett  &  Myers  Tobacco  Company 

Dr.  Sam  P.  Battista 
Arthur  D.  Little,  Inc. 

Dr.  John  F.  Benner 
University  of  Kentucky 

Dr.   John  Berg 
University  of  Iowa 

Dr.  Edwin  Boatman 
University  of  Washington 

Dr.  Fred  G.  Bock 

Roswel 1  Park  Memorial  Institute 

Dr.  Roswel 1  K.  Boutwell 
University  of  Wisconsin 

Dr.  Edward  Bresnick 
Medical  College  of  Georgia 

Dr.    Kenneth  Brinkhous 
University  of  North  Carolina 


Dr.  Stuart  Brooks 
Department  of  Environmental 
Health,  Cincinnati 

Dr.  Ercoli  Cavalieri 
University  of  Nebraska 

Dr.  James  F.  Chaplin 
Tobacco  Research  Laboratory 

Dr.  0.  T.  Chortyk 

Richard  B.  Russell  Research  Center 

Dr.  Thomas  B.  Clarkson 
Bowman-Gray  School  of  Medicine 

Dr.  Richard  Corlett 
University  of  Washington 

Dr.  Morton  J.  Cowan 

National  Heart  &  Lung  Institute 

Dr.  John  Craighead 
University  of  Vermont 

Dr.  Gerald  Deneau 
University  of  California 
School  of  Medicine 

Dr.  Louis  Diamond 
University  of  Kentucky 

Dr.  Edward  F.  Domino 
University  of  Michigan 

Dr.  Grace  M.  Donnelly 
University  of  Kentucky 

Dr.  John  Edward  Dunn 
California  Department  of 
Public  Health 

Dr.  John  T.  Edsall 
Harvard  University 

Dr.  Ronald  Estabrook 
University  of  Texas 
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Smoking  and  Health  Program  Consultants  (Cont'd.) 


Dr.  Hans  L.  Falk 

National  Institute  of  Environmental 
Health  Sciences 

Dr.  Alfred  Fishman 
Hospital  of  the  University  of 
Pennsylvania 

Dr.  Robert  Forster 
Hospital  of  the  University  of 
Pennsylvania 

Dr.  F.  John  Francis 
University  of  Massachusetts 

Dr.  Joseph  F.  Fraumeni ,  Jr. 
National  Cancer  Institute 

Dr.  Jean  D.  Gibbons 
University  of  Alabama 

Dr.  Michael  R.  Guerin 

Oak  Ridge  National  Laboratory 

Mr.  Howard  M.  Halter 
AMF  Incorporated 

Dr.  E.  Cuyler  Hammond 
American  Cancer  Society 

Dr.  Naomi  Harley 

New  York  University  Medical  Center 

Dr.  John  Hayes 
Mai  lory  Institute 

Dr.  Harry  W.  Hays 

U.S.  Department  of  Agriculture 

Dr.  Allen  Heim 

National  Cancer  Institute 

Dr.  John  Heller 

National  Cancer  Institute 

Dr.  Ian  Higgins 
University  of  Michigan 


Dr.  Peter  Hill 

American  Health  Foundation 

Dr.  Marcus  E.  Hobbs 
Duke  University 

Dr.  Dietrich  Hoffmann 
American  Health  Foundation 

Dr.  Evan  C.  Horning 
Baylor  College  of  Medicine 

Dr.  I.  W.  Hughes 

Brown  &  Williamson  Tobacco  Corp. 

Dr.  Ronald  H.  Ingram 
Peter  Bent  Brigham  Hospital 

Dr.  Thomas  N.  James 
University  of  Alabama 
Medical  Center 

Dr.  Murray  E.  Jarvik 
VA  Brentwood  Hospital 

Dr.  Kenneth  Keller 

North  Carolina  State  University 

Dr.  Ann  Kennedy 

Harvard  School  of  Public  Health 

Dr.  Charles  J.  Kensler 
Arthur  D.  Little,  Inc. 

Dr.  Robert  L.  Kersey 

Liggett  &  Myers  Tobacco  Company 

Dr.  Jerome  Kleinerman 
St.  Luke's  Hospital 

Dr.  Francis  Klocke 
Buffalo  General  Hospital 

Dr.  George  B.  Koelle 
University  of  Pennsylvania 
School  of  Medicine 
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Smoking  and  Health  Program  Consultants  (Cont'd.) 


Dr.  Bruce  Kottke 
Mayo  Clinic 

Dr.  H.  Kubota 

Oak  Ridge  National  Laboratory 

Dr.  Marvin  Kuschner 
State  University  of  New  York 
at  Stony  Brook 

Dr.  Louis  Lasagna 
University  of  Rochester 

Dr.  Claude  J.  Lenfant 

National  Heart  &  Lung  Institute 

Dr.  William  Li jinsky 

Oak  Ridge  National  Laboratory 

Dr.  John  P.  Long 
University  of  Iowa 

Dr.  Owen  Mailer 

Monell  Chemical  Senses  Center 

Dr.  Bruce  McCullough 
Southwest  Foundation  for 
Research  and  Education 

Dr.  Henry  C.  McGill,  Jr. 
University  of  Texas 

Dr.  C.  A.  McMahan 
University  of  Texas 

Dr.  Gardner  C.  McMillan 
National  Heart  &  Lung  Institute 

Dr.  Harold  Menkes 
Johns  Hopkins  University 
School  of  Medicine 

Dr.  Sanford  A.  Miller 
Massachusetts  Institute  of 
Technology 

Dr.  E.  L.  Moore 

U.S.  Department  of  Agriculture 


Dr.  Gerald  P.  Morie 
Tennessee  Eastman  Company 

Dr.  Kenneth  Moser 
University  Hospital  of 
San  Diego  County 

Dr.  Jay  Moskowitz 

National  Heart  &  Lung  Institute 

Dr.  Robert  Murphy 
University  of  Colorado 
Medical  School 

Dr.  Paul  Nettesheim 

Oak  Ridge  National  Laboratory 

Dr.  Mark  Nickerson 
McGill  University 

Dr.  Thomas  Osdene 
Philip.  Morris,  U.S.A. 

Dr.  Osgood  D.  Priddle 
Bausch  and  Lomb 

Dr.  James  R.  Prine 

Los  Alamos  Scientific  Laboratory 

Dr.  Roger  L.  Priore 

Roswell  Park  Memorial  Institute 

Dr.  Donald  F.  Proctor 

Johns  Hopkins  School  of  Hygiene 

Dr.  Russell  Prough 
University  of  Texas 

Dr.    K.   Pump 

University  of  British  Columbia 

Dr.  Gunter  Rathkamp 
Waters  Mestenick  G.m.b.H. 

Dr.  William  K.  Riker 

University  of  Oregon  Medical  School 

Dr.  John  Rockett 

National  Bureau  of  Standards 


66 


Smoking  and  Health  Program  Consultants  (Cont'd.) 


Dr.  F.  Alan  Rodgman 

R.  J.  Reynolds  Tobacco  Company 

Dr.  Geno  Saccomanno 

St.   Mary's  and  V.A.   Hospitals 

Dr.  Umberto  Saffiotti 
National   Cancer  Institute 

Dr.    Irwin  Schmeltz 
American  Health  Foundation 

Dr.   Marvin  A.   Schneiderman 
National   Cancer  Institute 

Dr.   Frederick  J.   Schultz 
Lorillard  Research  Center 

Dr.    Irving  J.  Selikoff 
Mt.   Sinai   School   of  Medicine  of 
the  City  University  of  New  York 

Dr.  William  Selke 
Kimberly-Clark  Corporation 

Dr.  Murray  Senkus 

R.  J.  Reynolds  Tobacco  Company 

Dr.  Michael  B.  Shimkin 

University  of  California,  San  Diego 

Dr.  A.  W.  Spears 
Lorillard  Research  Center 

Dr.  Mearl  F.  Stanton 
National  Cancer  Institute 

Dr.  Jesse  L.  Steinfeld 
Mayo  Clinic 

Dr.   G.    W.   Stokes 
University  of  Kentucky 

Dr.  Jack  T.  Strong 
Louisiana  State  University 
Medical  School 

Dr.  Martin  Summerfield 
Princeton  University 


Dr.  Philip  S.  Thayer 
Arthur  D.  Little,  Inc. 

Dr.  Wilbur  Thomas 
Albany  Medical  College 

Dr.  Bela  Toth 
University  of  Nebraska 

Dr.  Richard  E.  Tracy 
Louisiana  State  University 

Dr.  T.  C.  Tso 

U.S.  Department  of  Agriculture 

Dr.  Walter  S.  Tyler 
University  of  California 

Dr.  Benjamin  L.  Van  Duuren 

New  York  University  Medical  Center 

Dr.  Helmut  Wakeham 
Philip  Morris,  U.S.A. 

Dr.  Lee  Wattenberg 
University  of  Minnesota 

Dr.  Elizabeth  Weisburger 
National  Cancer  Institute 

Dr.  John  H.  Weisburger 
American  Health  Foundation 

Dr.  John  Wyatt 
University  of  Kentucky 

Dr.  Ernst  L.  Wynder 
American  Health  Foundation 

Dr.  Raymond  Yesner 
Veterans  Administration  Hospital, 
Connecticut 
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Progress  and  Results 

Previous  status  reports  have  highlighted  such  progress  as  the  identifica- 
tion of  nonvolatile  nitrosamines  and  hydrazine  in  tobacco  and  tobacco  smoke, 
the  synthesis  and  bioassay  of  the  isomeric  methyl chrysenes,  the  demonstra- 
tion that  both  the  dog  and  the  rat  are  useful  laboratory  animals  for  smoke 
inhalation  studies,  the  demonstration  of  the  feasibility  of  grafting  ex- 
cised tracheal  tissue  from  a  donor  animal  to  the  dorsal  epidermis  of  a 
recipient  as  a  means  of  exposing  tracheal  tissue  to  tobacco  condensate, 
the  data  from  epidemiological  studies  that  show  the  reduced  hazard  from  low 
tar-low  nicotine  filtered  cigarettes,  the  research  on  the  aryl  hydrocarbon 
hydroxylase  as  a  possible  marker  of  high  risk  of  cancer,  the  development 
of  additional  capabilities  in  the  analytical  chemistry  of  cigarette  smokes 
and  condensates,  and  the  adaptation  of  a  number  of  pulmonary  physiology 
tests  to  the  dog. 

In  fiscal  year  1976,  this  pace  has  continued  and  accelerated.  During  the 
past  year,  funds  were  allocated  for  26  projects  on  various  aspects  of 
smoking  and  health-related  research.  Of  these  26,  four  are  interagency 
agreements  and  the  balance  are  contracts  with  nongovernmental  institutions. 
Table  1  lists  these  26  projects  by  research  category. 

The  following  paragraphs  summarize  the  major  activities  and/or  events 

which  were  significant  to  the  Smoking  and  Health  Program  for  fiscal  year  1976. 

•  The  smokes  delivered  by  the  28  variants  constituting  the 
third  experimental  series  have  been  analyzed,  and  analyses 
of  the  37  fourth  experimental  series  variants  are  under 
way.  Methods  have  been  developed  and  can  be  routinely 
applied  to  smokes  and/or  condensates  to  determine  a  total 
of  approximately  75  constituents.  Included  are  phenolics, 
carboxylic  acids,  polynuclear  aromatic  hydrocarbons, 
alkaloids,  gas-phase  carbonyls,  terpenoids,  toxic  gases, 
trace  elements,  and  alpha-emitters. 

•  Chemical/physical  parameters  have  been  statistically 
analyzed  against  tumorigenic  potency,  as  evidenced  by 
skin  painting  experiments.  These  analyses  of  Series  I 
and  II  have  been  published  in  Toward  Less  Hazardous 
Cigarettes,  Report  No.  1  and  Report  No.  2,  respectively. 
Data  indicate  that  benz(a)anthracene,  tar,  and  nicotine 
appear  to  be  highly  positively  correlated  with  tumori- 
genicity.  Some  additional  smoke  components  and  properties 
are  also  correlated  with  tumorigenicity,  e.g.,  weak  acids, 
phenols,  benzo(a)pyrene,  and  static  burn  rate.  Skin 
painting  has  been  initiated  for  the  fourth  series  of 
experimental  cigarettes.  It  is  expected  that  this  group 
of  cigarette  types,  following  the  trend  of  the  first  three 
series,  will  have  even  less  tumorigenic  activity  than 
those  previously  tested. 
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TABLE  1 

Smoking  and  Health  Program 

Current  Contracts 

as  of  January  1976 


LESS  HAZARDOUS  CIGARETTES 


Tobacco  Procurement  and  Chemical  Analysis 


American  Health  Foundation 
New  York,  New  York 
ECI-SHP-74-106  Part  II 

Arthur  D.  Little,  Inc. 
Cambridge,  Massachusetts 
ECI-SHP-75-116 

Enviro  Control ,   Inc. 
Rockville,  Maryland 
N01-CP5-5666 

Huntingdon  Research  Center 
Brooklandville,  Maryland 
N01-CP4-5622 

Meloy  Laboratories,   Inc. 
Springfield,   Virginia 
ECI-SHP-75-118 

Oak  Ridge  National   Laboratory 
Oak  Ridge,  Tennessee 
Y01-CP6-0206 

Princeton  University 
Princeton,  New  Jersey 
ECI-SHP-75-108 

University  of  Maryland 
Baltimore,  Maryland 
N01-CP4-3312 

U.S.   Department  of  Agriculture 
Beltsville,  Maryland 
Y01-CP6-0209 


Evaluation  of  Carcinogenic  Agents 
in  Cigarette  Smoke;  Laboratory 
Studies 

Evaluation  of  Acceptability  to 
Smokers  of  Less  Hazardous  Cigarettes 


Tobacco  and  Cigarette  Procurement 


Metabolic  Studies  on  Tobacco 
Smoke  Constituents   (HCN,  NO^,  CO) 


Preparation  and  Analysis  of 
Cigarette  Smoke  Condensate  Samples 


Collection,  Separation,  and 
Elucidation  of  the  Components  of 
Cigarette  Smoke  and  Smoke  Condensate 

Computer  Simulation  of  Less 
Hazardous  Cigarette  Components 


Metabolic  Studies  on  Tobacco  Smoke 
Constituents   (Nicotine) 


Improvement  of  Chemical   and  Physical 
Factors  for  Production  of  Safer 
Smoking  Tobacco 
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TABLE   1    (Cont'd.) 


Bioassay  for  Tumorigenic  Activity 

Arthur  D.    Little,    Inc. 
Cambridge,  Massachusetts 
ECI-SHP-74-105 

Battel! e  Pacific  Northwest 

Laboratories 
Richland,  Washington 
N01-CP3-3374 

Battel le  Pacific  Northwest 

Laboratories 
Richland,  Washington 
N01-CP4-3315 


Bioassay  of  the  Cytotoxicity  of 
Cigarette  Smoke  and  its  Effects 
on  Ciliary  Function 

Lung  Pellet  Implant  -  Cigarette 
Smoke  Condensate 


Inhalation  Bioassay  of  Cigarette 
Smoke  in  Dogs:  High/Low  Nicotine 


Batten e  Pacific  Northwest 

Laboratories 
Richland,  Washington 
ECI-SHP-75-121 


Inhalation  Bioassay  of  Cigarette 
Smoke  in  Rats 


Hazleton  Laboratories,   Inc. 
Vienna,   Virginia 
ECI-SHP-74-iOl 


Mouse  Dermal  Bioassay  of  Cigarette 
Smoke  Condensates 


Hazleton  Laboratories,  Inc. 
Vienna,  Virginia 
ECI-SHP-75-117 


Respiratory  Impairment  in  Beagles 
Exposed  to  Cigarette  Smoke 


New  York  University 

Medical  Center 
New  York,  New  York 
N01-CP3-3241 

Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tennessee 
Y01-CP4-0206 


Studies  on  Carcinogenic  and  Timor- 
Promoting  Principles  of  Tobacco  and 
Tobacco  Snioke 


Tobacco  Smoke  Bioassay  Research 
Project 


Roswell   Park  Memorial    Institute 
Buffalo,   New  York 
ECI-SHP-113 

Southwest  Foundation  for 
Research  and  Education 
San  Antonio,  Texas 
ECI-SHP-74-102 


Bioassay  of  Cigarette  Smoke 
Condensate  by  the  Sebaceous  Gland 
Suppression  Test 

Feasibility  of  Inhalation  Testing 
of  Cigarettes  in  Baboons 
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TABLE  1  (Cont'd.) 


Veterans  Administration  Hospital 
East  Orange,  New  Jersey 
Y01-CP4-0205 


Test  Effects  of  High  and  Low  Nicotine 
Cigarettes  on  Male  Beagle  Dogs 


RISK-RELATED  FACTORS 


Individual   Risk  Analysis 


American  Health  Foundation 
New  York,  New  York 
ECI-SHP-74-106  Part  I 

Johns  Hopkins  University 
Baltimore,  Maryland 
ECI-SHP-74-103 

Microbiological  Associates,   Inc. 
Bethesda,  Maryland 
N01-CP4-3309 

North  Texas  State  University 
Denton,  Texas 
N01-CP5-5626 

Assisting  Populations  at  Risk 

American  Health  Foundation 
New  York,  New  York 
ECI-SHP-74-104 


Evaluation  of  Carcinogenic  Agents 
in  Cigarette  Smoke;   Epidemiological 
Studies 

Pulmonary  Screening  Tests  for  the 
Effect  of  Cigarette  Smoke  on  Small 
Airways  in  the  Human  Lung 

Standardization  of  AHH  Assay  as 
a  Screening  Method 


Standardization  of  Aryl   Hydroxylase 
Assay  as  a  Screening  Method  to 
Determine  Smoking  Hazards  in  Man 


Clinical   Trials  for  Pharmacological 
Approaches  to  Smoking  Withdrawal 


Enviro  Control ,  Inc. 
Rockville,  Maryland 
N01-CP5-5656 


MANAGEMENT  SUPPORT 

Smoking  and  Health  Prime  Contract 
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In  addition  to  whole-smoke  condensates,  specific  tobacco 
components  and  fractions  are  also  tested  by  using  the 
mouse  dermal   bioassay.     Specifically,   agents  such  as  catechol, 
pyrene,   fluoranthrene,  benzo(e)pyrene,  benzo(g,h,i )perylene, 
decane,  and  undecane  have  been  observed  to  be  cocarcinogenic 
with  benzo(a)pyrene.     Squalene,  quercetin,  esculin,  and  oleic 
acid  completely  inhibited  the  carcinogenic  activity  of  benzo- 
{a)pyrene  on  mouse  skin.     Phenol,  eugenol ,   resorcinol,   hydroxy- 
quinone,  hexadecane,   and  limonene  all   partially  inhibited  ben- 
zo(a)pyrene  carcinogenicity.     Decane,   tetradecane,  anthralin, 
and  phorbol   myri state  acetate  were  found  to  be  cocarcinogens 
with  tumor- promo ting  ability. 

Cigarette  smoke  and  its  particulate  matter  have  been  found 
to  be  carcinogenic  for  many  animal  tissues.  Complete 
carcinogenic  activity  of  tobacco  smoke  and  its  particulate 
matter  resides  primarily  in  that  fraction  containing  the 
polynuclear  aromatic  hydrocarbons.  Although  these  hydro- 
carbons are  tumor  initiators,  tobacco  smoke  also  contains 
major  tumor  promoters  and  cocarcinogens.  Many  promoters 
and  cocarcinogens  reside  in  the  weakly  acid  fractions. 
Some  long-chain  fatty  acids  and  phenols,  especially  catechols, 
are  promoters  which  have  been  identified  in  this  fraction. 

Not  all  tumor-promoting  agents  were  found  to  have  cocarcino- 
genic activity.  For  example,  the  potent  cocarcinogen 
catechol,  the  major  phenol  in  the  weakly  acidic  fraction  of 
tobacco  smoke,  does  not  show  tumor-promoting  activity  in  two- 
stage  carcinogenesis.  Another  interesting  finding  was  that 
phenol,  a  weak  tumor  promoter,  inhibits  benzo(a)pyrene  car- 
cinogenesis on  mouse  skin  in  one-stage  cocarcinogenesis  ex- 
periments. 

These  studies  indicate  that  concurrent  application  of  carcinogen 
and  cocarcinogen  may  provide  a  more  realistic  basis  for  under- 
standing the  development  of  human  lung  cancer  than  two-stage 
carcinogeneis  experiments. 

Methyl chrysenes  have  been  isolated  from  tobacco  smoke  and  one 
of  them,   5-methylchrysene,  was  shown  to  be  a  potent  complete 
carcinogen  with  activity  comparable  to  that  of  benzo(a)pyrene. 
Phytosterols  were  shown  to  be  precursors  of  the  methyl chrysenes. 

Naphthalene  and  11  alkylated  naphthalenes  have  been  identified 
in  tobacco  smoke.  The  role  of  the  naphthalenes  as  potential 
cocarcinogens  is  being  determined  in  mouse  skin  painting  ex- 
periments with  0.003%  benzo(a)pyrene.  The  results  show  that 
the  naphthalene  concentrate  fraction  is  cocarcinogenic.  Tobacco 
phytosterols  and  terpenes  are  special  precursors  for  naphtha- 
lenes in  smoke. 
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Hydrazine  was  identified  in  tobacco  smoke,  and  both  hydrazine 
and  1 ,1-dimethylhydrazine  were  identified  in  tobacco.  More 
hydrazine  was  found  in  the  tobacco  than  in  its  smoke,  raising 
the  possibility  that  these  carcinogens  are  formed  during  curing 
and  fermentation.  Since  maleic  hydrazide  is  a  precursor  of 
hydrazines  in  tobacco  and  tobacco  smoke,  experiments  to  deter- 
mine its  fate  will  be  done  using  ^^M-iabeled  material. 

Nicotine,  and  not  nornicotine,  was  found  to  be  the  major  pre- 
cursor of  nitrosonornicotine  in  smoke.  Experiments  have  shown 
that  nitrosamines  form  from  nornicotine  or  nicotine  in  the 
presence  of  NO  and  NO2. 

Several  benzodioxoles,  e.g.,  safrole  and  isosafrole,  are  known 
to  be  animal  carcinogens.  Since  myristica  (6-methoxysafrole) 
was  identified  in  tobacco  smoke,  it  is  being  synthesized  for 
chemical  and  bioassay  testing. 

A  method  was  developed  for  measuring  vinyl  chloride  in  cigarette 
smoke.  The  yield  of  vinyl  chloride  correlates  with  the  chloride 
content  of  the  tobacco.  However,  its  low  concentration  in  smoke 
(10  to  30  ppb)  suggests  that  it  does  not  contribute  significantly 
to  the  overall  carcinogenicity  of  tobacco  smoke.  Future  work 
will  be  done  on  other  chlorinated  unsaturated  hydrocarbons, 
particularly  isoprene. 

Research  to  reduce  the  tumorigenicity  of  tobacco  smoke  has 
utilized  freeze-dried  and  extracted  tobaccos.  These  treaments 
are  directed  at  removing  terpene  and  phytosterol  constituents. 

Terpene-related  studies  were  interfaced  to  organic  gas-phase 
profiling  work  and  to  pattern  recognition  studies  being  carried 
out  at  ORNL.  Gas-phase  limonene  is  found  to  be  the  best  indicator 
of  terpenoids  in  condensate  and  correlates  highly  with  biological 
activity  for  series  one  variants.  2,3-Butanedione  also  correlates 
highly  with  activity. 

In  continuing  epidemiological  research,  significant  relation- 
ships were  found  between  all  types  of  tobacco  smoking,  especially 
cigarette  smoking,  and  glottic  and  supraglottic  laryngeal  cancers 
and  between  alcohol  consumption  and  both  types  of  larynx  cancer. 
However,  alcohol  drinking  appeared  to  increase  the  relative  risk 
of  laryngeal  cancer  only  in  the  presence  of  tobacco  usage.  The 
relative  risk  of  both  types  of  larnyx  cancer  diminished  for  ex- 
smokers  and  those  who  have  smoked  filter  cigarettes  for  10  years 
or  more. 

The  study  continues  to  demonstrate  a  reduced  risk  of  cancer  of 
the  larynx,  lung,  oral  cavity,  esophagus  and  bladder  for  persons 
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smoking  low-tar  cigarettes  for  10  years  or  more  and  as  the 
period  of  smoking  cessation  increases.  In  addition,  when 
comparing  case  cohorts,  there  is  a  significantly  greater 
cigarette  consumption  among  younger  cohorts.  Younger  cancer 
patients  have  had  to  smoke  more  cigarettes  than  older  patients. 
This  is  consistent  with  the  observation  that  industry-wide 
cigarette  tar  yields  have  been  gradually  decreasing  over  the 
years. 

When  filter  usage  is  considered,  lung  cancer  cases  smoked 
nonfilter  cigarettes  for  up  to  3  years  longer  than  bladder 
cancer  cases  in  any  given  cohort.  No  consistent  relationship 
was  seen  for  filter  cigarettes,  suggesting  that  early  smoking 
history  is  yery   important. 

When  methods  are  available  for  identifying  the  population  at 
high  risk,  it  will  be  necessary  to  assist  these  individuals  to 
reduce  that  risk.  One  approach  is  to  develop  means  for  increas- 
ing the  probability  of  permanent  smoking  withdrawal  for  those 
who  have  previously  been  unsuccessful  at  stopping.  A  program 
is  currently  in  operation  to  determine  the  effectiveness  of 
specific  pharmacological  agents  in  assisting  smoking  withdrawal. 
A  Babington  nebulizer  has  been  adapted  to  administer  these 
agents  in  aerosol  form. 

Analyses  of  the  skin  painting  results  indicate  that  cigarettes 
made  with  high  porosity  paper,  those  made  of  tobacco  stems  only, 
and  those  made  with  reconstituted  tobacco  sheets  all  resulted  in 
condensates  less  tumorigenic  than  condensate  from  standard  ex- 
perimental blend  cigarettes;  total  phenol ics  in  the  leaf,  H2O 
per  cigarette,  and  benz(a)anthracene,  weak  acids,  tar,  phenols, 
and  nicotine  in  the  condensate  were  among  the  factors  found  to 
be  highly  correlated  with  tumorigenicity. 

Squamous  metaplasia  associated  with  the  lung  pellets  was  more 
severe  with  the  larger  size  pellets  and  the  higher  concentrations 
of  condensates  in  rats  sacrificed  4,  10,  and  30  weeks  after 
implantation.  The  squamous  metaplasia  was  not  appreciably 
different  between  the  two  cigarette  smoke  condensates  and  did  not 
markedly  progress  in  the  time  periods  examined. 

A  major  problem  with  this  implantation  technique  was  the  differ- 
ential leaching  of  individual  condensate  components,  which  makes 
controlled  long-term  studies  difficult. 

Equipment  and  facilities  for  chronic  smoke  exposures  to  rats 
were  prepared  and  tested.  A  physiological  data  acquisition  system 
for  measuring  and  recording  respiratory  and  cardiac  functions  was 
designed,  built,  and  tested;  techniques  to  measure  these  functions 
were  validated.  Female  Fischer  rats  are  now  being  exposed  to  as 
many  as  12  cigarettes  per  day. 
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A  technique  for  producing  a  permanent  tracheal -cutaneous 
stoma  in  beagles  was  developed  and  proven  effective  in  a  7- 
month  pilot  study.  An  N2  vjashout  technique,  modified  from 
the  NHLI  1973  protocol,  was  developed  to  measure  closing 
volume  in  the  beagle.  A  controlled  respiratory  frequency, 
multiple-breath  N2  washout  procedure  for  distribution  of 
ventilation  and  procedures  for  DLm,  flow- volume  curves,  and 
measurement  of  lung  volumes  were  also  developed.  A  total  of 
238  beagles,  190  of  which  have  been  permanently  tracheostomized, 
have  been  tested  and  all  (nanifested  a  clear-cut  Phase  IV  break 
in  the  N2  washout  curve. 

The  project  to  test  the  feasibility  of  inhalation  testing 
of  cigarettes  in  baboons  has  (1)  successfully  developed  the 
necessary  instrumentation  and  training  techniques;  (2)  trained 
11  animals  to  smoke  cigarettes  in  a  human-like  fashion;  (3) 
demonstrated  that  the  smoking  behavior  of  the  animals  can  be 
controlled  by  operant  conditioning  techniques;  (4)  shown  that 
the  animals  will  smoke  at  least  five  different  kinds  of  ciga- 
rettes; (5)  found  that  the  baboons  develop  carboxyhemoglobin 
levels  comparable  to  those  of  human  cigarette  smokers;  and 
(6)  measured  smoking  puff  profiles  in  baboons  and  demonstrated 
that  they  are  similar  to  those  of  human  smokers. 

Preliminary  work  with  humans  indicates  that  the  moments  analysis 
technique  may  be  a  useful  tool  in  differentiating  the  acute  re- 
versible changes  associated  with  bronchoprovocation  from  chronic 
irreversible  changes.  Furthermore,  this  analysis  appears  to 
provide  a  unique  opportunity  for  utilizing  "all"  of  the  informa- 
tion obtained  with  forced  expiration  with  helium.  We  find  that 
differences  between  a  group  of  smokers  and  nonsmokers  are  more 
easily  seen  with  this  test  than  with  more  classical  tests  using 
air. 

Progress  has  been  made  in  establishing  the  primary  pharmaco- 
kinetic parameters  of  nicotine  and  its  major  metabolic  products 
following  intravenous  administration  of  methyl -^"^C-nicotine  in 
Fischer  344  male  rats.  A  procedure  has  been  developed  for  the 
extraction  of  radioactive  nicotine  and  its  major  metabolites  from 
biological  fluids  using  column  chromatography.  This  procedure 
allows  90%  or  better  absolute  recovery.  A  technique  has  also 
been  perfected  for  blood  sampling  in  the  rat  using  a  chronically 
implanted  cannula  in  the  abdominal  aorta.  Results  indicate  the 
following:  (1)  nicotine  is  distributed  into  two  kinetically 
distinct  compartments  characterized  by  a  rapid  disposition  phase 
having  an  average  half-life  (t]/?)  of  approximately  15  minutes 
and  a  slow  disposition  phase  having  a  mean  ti/2  of  about  1  hour; 
(2)  it  possesses  a  large  volume  of  distribution  and  total  body 
clearance  which  are  indicative  of  its  extensive  tissue  penetration 
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and  biotransformation;    (3)   the  formation  of  its  major 
metabolite,  cotinine,   is  relatively  rapid,  although  its 
subsequent  elimination  is  slow,   having  an  average  ti/2  of 
6.4  hours;    (4)  nicotine-N-oxide  and  other  metabolites 
appear  and  reach  a  maximum  plasma  value  \/ery  rapidly,  whereas 
the  decline  of  their  levels   is  yery  slow  (ti/2  of  about  24 
hours);   (5)  the  rate  and  extent  of  distribution  and  elimina- 
tion of  nicotine,  cotinine,  nicotine-N-oxide,  and  other 
metabolites  are  dose-independent. 

Methods  have  been  developed  for  the  inhalation  exposure  of 
rats  to  l^c-iabeled  nicotine  in  cigarette  smoke,   so  that  the 
pharmacokinetics  of  nicotine  by  inhalation  can  be  compared 
with  the  pharmacokinetics  of  nicotine  administered  intravenously. 

A  method  has  been  developed  for  preparing  H^^CN,  and  trapping 
systems  for  14c02  ^'^^   H^^CN  have  been  designed  for  obtaining  data 
on  the  pharmacokinetics  and  distribution  of  CO  and  HCN  and  their 
metabolites.  The  sal icyl aldehyde  trapping  reagent  for  H^^CN  was 
shown  to  pass  14c02  efficiently,  thus  I4c02  does  not  interfere 
with  h14c|\j  measurement. 

Surgical    techniques  have  been  developed  for  obtaining  physio- 
logical  urine  flows  over  a  2-  to  3-day  period  and  for  insertion 
of  bile  duct  catheters. 

There  is  little  doubt  that  through  research  a  less  hazardous 
cigarette  can  be  designed.  It  is  important,  however,  that 
steps  be  taken  to  assure  smoker  acceptability  of  such  a 
product.  An  effort  is  being  made  to  determine  organoleptic 
properties  associated  with  a  series  of  experimental  cigarettes. 
The  following  points  have  been  accomplished. 

—  Flavor  dimensions  have  been  identified  and  isolated. 

—  Nicotine  has  been  identified  as  a  major  contributor 
to  cigarette  flavor  acceptability. 

—  Flavor  additives  can  be  returned  to  stripped  tobacco 

and  nontobacco  cigarettes  to  increase  their  acceptability. 

—  Based  on  American  consumption  patterns,  an  envelope  of 
acceptable  flavor  profiles  has  been  drawn  for  candidate 
less  hazardous  cigarettes. 

—  Stripped  tobaccos  have  been  observed  to  produce  a 
characteristically  high  level  of  throat  irritancy 
during  and  after  smoking. 
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studies  on  acceptability-related  factors  have  also  determined 
the  following  points. 

—  Inhalability  levels  in  modified  cigarettes  are 
correlated  with  pH,  CO,  CO2,  and  NH^  levels. 

—  Addition  of  nitrates  to  the  blends  decreases 
some  undesirable  smoke  components. 

—  Some  cigarettes  now  on  the  market  use  high 
porosity  paper  and  have  reduced  CO  levels. 

—  Hydrogen  cyanide  in  whole  smoke  is  associated 

with  toxicity  for  ciliated  epithelium  of  respiratory 
airways. 

Analysis  of  the  experimental  results  in  the  areas  of  tobacco 
procurement  and  chemical  analyses  and  bioassay  for  tumorigenic 
activity  indicates  that  cigarette  materials  can  be  manufactured 
to  yield  smoke  with  very  low  tumorigenic  activity.  Table  2 
lists  those  properties  that  have  been  tested  and  found  to  be 
important  for  developing  candidate  less  hazardous  cigarettes. 
These  known  characteristics  strongly  indicate  that  less  hazard- 
ous smoking  products  could  be  made  commercially  available  now. 
The  collaborative  research  efforts  of  the  Smoking  and  Health 
Program  make  such  less  hazardous  products  possible. 


TABLE  2 

Properties  of  Candidate  Less  Hazardous 

Cigarettes  as  Determined  from  the 
Smoking  and  Health  Program  Activities 


Use  of  high  porosity  paper  as  wrappers. 

Large  proportion  of  tobacco  sheet  in  the  blend. 

Use  of  tobacco  extracted  with  water,  hexane  or 
detergent. 

Use  of  inert  fillers  as  tobacco  extenders. 

Use  of  tobacco  varieties  from  selected  culture 
and  curing  methods. 

Reduced  tar  and  nicotine  content. 

Use  of  filters  and  selected  "best  choice" 
smoke  dilution  devices. 

Use  of  flavor  additives  to  insure  acceptability. 
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In  a  collaborative  venture,  the  Agriculture  Research 
Service,  United  States  Department  of  Agriculture,  and  the 
National  Cancer  Institute  have  prepared  approximately  1500 
pounds  each  of  Bright  and  Burley  tobacco  by  a  homogenized 
leaf  curing  process.  This  tobacco  and  equal  amounts  of 
normally  cured  Bright  and  Burley  tobaccos  will  be  made  into 
sheet  and  cigarettes  will  be  manufactured  using  advanced 
processes.  Additionally,  the  Agricultural  Research  Service  has 
grown  pesticide-treated  and  untreated  tobaccos  on  pesticide- 
free  land  on  Prince  Edwards  Island  and  has  processed  these 
tobaccos  into  cigarettes.  Condensate  from  these  cigarettes  is 
presently  being  tested  in  the  mouse  dermal  bioassay;  the  early 
toxicity  results  are  interesting. 

Steps  have  been  pursued  to  establish  a  standard  set  of  morpho- 
metric  procedures  for  examination  of  pulmonary  and  cardio- 
vascular tissues  in  animal  experimentation  in  the  Smoking  and 
Health  Program.  Adoption  of  these  procedures  should  provide 
greater  comparability  of  pathological  data  from  the  various 
contractor  laboratories  in  the  Program. 

The  monograph  of  the  Second  Cigarette  Experiment  has  been 
written  in  final  form,  discussed,  reviewed  by  the  members  of 
the  Tobacco  Working  Group  and  sent  to  the  Government  Printing 
Office  for  publication. 

The  monograph  of  the  filter  study  has  been  written  in  final 
form,  discussed,  reviewed  by  the  members  of  the  Tobacco  Working 
Group,  and  sent  to  the  Government  Printing  Office  for  publication, 


New  projects  were  established  at; 
American  Health  Foundation 


Clinical  Trials  for  Pharma- 
cological Approaches  to 
Smoking  Withdrawal 


Johns  Hopkins  University 


Pulmonary  Screening  Tests 
for  the  Effect  of  Cigarette 
Smoke  on  Small  Airways  in 
the  Human  Lung 


Arthur  D.   Little,    Inc. 


Evaluation  of  Acceptability 
of  Less  Hazardous  Cigarettes 


Princeton  University 


Computer-Simulated  Cigarette 
Model   for  Use  in  the  Develop- 
ment of  Less  Hazardous  Ciga- 
rettes 
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Roswell  Park  Memorial  Bioassay  of  Cigarette  ' 

Institute  Smoke  Condensate  by  the 

Sebaceous  Gland  Suppression 
Test 

Southwest  Foundation  Feasibility  of  Inhalation 

for  Research  and  Testing  of  Cigarette  Smoke 

Education  in  Baboons 


Characteristics  of  Less  Hazardous  Cigarettes 

•  Reconstituted  tobacco  sheets  (RTS)  in  general  resulted  in  condensates 
less  carcinogenic  than  whole  tobacco.  The  RTS  condensate  activity 
did  not  appear  to  be  affected  by  the  relative  density  of  the  RTS,  but 
was  affected  by  the  removal  of  certain  tobacco  fractions  or  the 
addition  of  diluent  additives,  according  to  the  specific  manufacturing 
methods. 

"   High  relative  paper  porosity  and  smoke  dilution  devices  appear  to 
decrease  the  carcinogenic  activity  of  condensate. 

•  Cigarettes  made  solely  of  tobacco  stems  produced  condensate  of  the 
lowest  carcinogenic  activity,  as  previously  published.  Stems  differ 
in  many  ways  from  whole  tobacco  and  their  composition  could  provide 
guidelines  for  further  tobacco  modification. 

•  The  relative  concentration  of  nicotine,  either  in  the  tobacco  or  in 
the  condensate,  correlated  with  the  condensate  carcinogenic  activity. 
It  is  unclear  whether  nicotine  itself  is  carcinogenic  or  merely  an 
indicator  of  other  carcinogens,  the  concentration  of  which  parallels 
that  of  nicotine. 

•  The  relative  concentration  of  petroleum  ether  solubles  in  tobacco 
correlated  with  the  condensate  carcinogenicity.  Conceivably,  they 
may  have  a  role  as  precursors  of  condensate  carcinogens. 

At  the  present  time  it  is  likely  that  the  trend  to  development  of  a  less 
hazardous  cigarette  will  thus  include  a  larger  proportion  of  reconstituted 
tobacco  sheet  in  the  cigarette  blend,  a  reduction  of  nicotine  content, 
utilization  of  paper  of  higher  porosity  as  wrappers  for  the  cigarettes, 
smoke  dilution  devices  and  some  chemical  manipulation  or  extraction  of 
carcinogen  precursors  in  the  tobacco. 
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SMOKING  AND  HEALTH  PROGRAM 
CURRENT  CONTRACTS  FY  76 


ORGANIZATION 

American  Health  Foundation 
New  York,  New  York 
SHP-74-104 

American  Health  Foundation 
New  York,   New  York 
SHP-74-106 


Battel le  Northwest  Laboratories 
Richland,  Washington 
N01-CP3-3374 

Battelle  Northwest  Laboratories 
Richland,  Washington 
N01-CP4-3315 

Battelle  Northwest  Laboratories 
Richland,  Washington 
SHP-75-121 

Enviro  Control ,  Inc. 
Rockville,  Maryland 
N01-CP5-5666 

ERDA-Oak  Ridge  National 

Laboratory 
Oak  Ridge,   Tennessee 
Y01-CP6-0206 


ERDA-Oak  Ridge  National 

Laboratory 
Oak  Ridge,  Tennessee 
Y01-CP4-0206 

Hazleton  Laboratories 
Vienna,  Virginia 
SHP-74-101 


TITLE 

Clinical  Trials  for  Pharmacological 
Approaches  to  Smoking  Withdrawal 


Evaluation  of  Carcinogenic  Agents 
in  Cigarette  Smoke.  Part  I  - 
Epidemiological  Evaluation  of 
Carcinogenic  Agents  in  Cigarette 
Smoke.  Part  II  -  Laboratory  Studies 

Research  on  Standardizing  the  Lung 
Pellet  Implantation  Technique 


Inhalation  Bioassay  of  Cigarette 
Smoke  in  Dogs:  High  and  Low  Nicotine 
Content 

Inhalation  Bioassays  of  Cigarette 
Smoke  in  Rats 


Smoking  and  Health  Prime  Contract 


Collection,  Separation,  and 
Elucidation  of  the  Components 
of  Cigarette  Smoke  and  Smoke 
Condensate.  Part  I  -  Chemical 
Characterization  of  Cigarette  Smoke. 
Part  II  -  Inhalation  Bioassay 
Monitoring 

Cigarette  Smoke  Bioassay 
Development 


Mouse  Dermal  Bioassay  of  Cigarette 
Smoke  Condensates 
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ORGANIZATION 


TITLE 


Hazleton  Laboratories 
Vienna,  Virginia 
SHP-75-117 

Huntingdon  Research  Center 
Brooklandville,  Maryland 
N01-CP4-5622 

Johns  Hopkins  University 
Baltimore,  Maryland 
SHP-74-103 

Arthur  D.   Little,   Inc. 
Cambridge,  Massachusetts 
SHP-74-105 


Arthur  D.    Little,    Inc. 
Cambridge,  Massachusetts 
SHP-74-n6 

Meloy  Laboratories,   Inc. 
Springfield,  Virginia 
SHP-75-118 

Microbiological  Associates,   Inc. 
Bethesda,  Maryland 
N01-CP4-3309 


New  York  University 

Medical   Center 
New  York,  New  York 
N01-CP3-3241 

North  Texas  State  University 
Denton,  Texas 
N01-CP5-5626    ' 

Princeton  University 
Princeton,  New  Jersey 
SHP-75-108 

Roswell  Park  Memorial  Institute 

Buffalo,  New  York 

SHP-75-113 


Respiratory  Impairment  in  Beagles 
Exposed  to  Cigarette  Smoke 


Metabolism  of  Tobacco  Smoke 
Constituents 


Pulmonary  Screening  Tests  for  the 
Effect  of  Cigarette  Smoke  on  Small 
Airways  in  the  Human  Lung 

A  Coordinated  Program  on  Biological 
Effects  of  Cigarette  Smoke:  Short- 
Term  U}^  Vitro  Bioassays,  Models  of 
Neoplasia,  and  Other  Aspects  of 
Carcinogenesis 

Development  of  a  Flavor  System  for 
Acceptability  to  Smokers  of  Candidate 
Less  Hazardous  Cigarettes 

Preparation  and  Analysis  of  Cigarette 
Smoke  Condensate  Samples 


Standardization  of  Aryl  Hydrocarbon 
Hydroxylase  Assay  as  a  Screening 
Method  To  Determine  Smoking  Hazards 
in  Man 

Studies  on  Carcinogenic,  Cocarcinogenic, 
and  Tumor-Promoting  Principles  of 
Tobacco  and  Tobacco  Smoke 


Standardization  of  Aryl  Hydroxylase 
Assay  as  a  Screening  Method  To 
Determine  Smoking  Hazards  in  Man 

A  Computer-Simulated  Cigarette  Model 
for  Use  in  the  Development  of  Less 
Hazardous  Cigarettes 

Bioassay  of  Cigarette  Smoke 
Condensate  by  the  Sebaceous  Gland 
Suppression  Test 
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ORGANIZATION 

Southwest  Foundation  for 
Research  and  Education 
San  Antonio,  Texas 
SHP-74-102 

University  of  Maryland 
Baltimore,  Maryland 
N01-CP4-3312 

U.S.   Department  of  Agriculture 
Beltsville,  Maryland 
Y01-CP6-0209 

Veterans  Administration  Hospital 
East  Orange,   New  Jersey 
Y01-CP4-0205 


TITLE 

Feasibility  of  Inhalation  Testing 
of  Cigarettes   in  Baboons 


Metabolic  Studies  on  Tobacco  Smoke 
Constituents  and  Pharmacokinetics 
of  Nicotine  in  Animals 

Studies  on  Close  Grown  Tobacco 


Effects  of  High  and  Low  Nicotine 
Cigarettes  on  Male  Beagle  Dogs 


AMERICAN  HEALTH  FOUNDATION   (SHP-74-104) 

Title:     Clinical   Trials  for  Pharmacological  Approaches  to 
Smoking  Withdrawal 

Contractor's  Project  Director:     Dr.  Alfred  Smith 

Project  Officer  (NCI):     Dr.   Gio  B.   Gori 

Objectives:     The  principal   objective  is  to  employ  two  agonists  and  two 
antagonists  of  nicotine's  pharmacological   actions   in  an  attempt  to  en- 
hance the  quitting  rate  of  hard-core  smokers.     The  two  agonists  are 
nicotine  itself  and  cotinine,   its  major  catabolite.     The  two  antagonists 
are  chlorpromazine  and  propranolol.     The  former  has  weak  alpha-adrenergic 
blocking  activity,  as  well   as  dopamine  blocking  action,  whereas  propranolol 
has  beta-blocking  activity.     The  method  of  delivery  for  the  agonists  is 
by  an  aqueous  aerosol   delivered  from  a  hand-held  nebulizer  (Babington) 
which  has  been  modified  slightly  to  prevent  larger  aerosol   particles  from 
escaping  into  the  oral   cavity.     The  antagonists  are  given  as  tablets  three 
times  per  day.     In  order  to  control    for  efficacy,  placebos  will   be  utilized 
for  each  drug  combination.     A  total   of  258  subjects  will   participate  in  the 
study. 

Major  Findings:  In  the  Phase  I  study,  which  has  just  been  completed,  an 
attempt  was  made  to  determine  whether  nicotine  tartrate  at  pH  6,  in  dis- 
tilled water  at  a  concentration  of  1  milligram  per  milliliter,  or  cotinine 
tartrate  in  the  same  concentration,  would  enter  the  systemic  circulation 
via  the  lungs  upon  inhalation  using  the  above  described  nebulizer.  No 
increase  in  blood  pressure  or  heart  rate  was  noted  with  the  cotinine 
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tartrate,  whereas  a  significant  rise  in  heart  rate  occurred  with  in- 
halation of  the  nicotine  solution.  A  significant  drop  in  diastolic 
blood  pressure  accompanied  this  increase  in  heart  rate,  the  cause  of  which 
is  not  understood.  Preliminary  blood  analyses  confirm  that  nicotine  does 
enter  the  circulation  via  the  lung  when  inhaled.  However,  this  was  not 
true  in  most  cases  and  additional  studies  will  be  done  with  a  modified 
version  of  the  Babington  nebulizer. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
If  it  can  be  shown  that  pharmacological  agents  such  as  nicotine  or  its 
antagonists  will  enhance  the  "quit"  rate  of  heavy  smokers,  then  a  large- 
scale  study  can  be  undertaken  to  enable  great  numbers  of  individuals  to 
drop  the  habit  and  improve  their  health.  A  proposed  course  of  additional 
studies  will  be  carried  out  on  uptake  of  nicotine  by  aerosol,  and,  if 
successful,  a  Phase  II  study  as  described  in  the  objectives  will  be 
initiated. 

Date  Contract  Initiated:  September  15,  1975  (Phase  I) 

Current  Annual   Level :     $104,000 


AMERICAN  HEALTH  FOUNDATION  (SHP-74-106) 

Title:  Evaluation  of  Carcinogenic  Agents  in  Cigarette  Smoke. 
Part  I  -  Epidemiological  Evaluation  of  Carcinogenic 
Agents  in  Cigarette  Smoke 

Contractor's   Project  Director:     Dr.    Ernst  L.   Wynder 

Project  Officer  (NCI):     Dr.   Gio  B.   Gori 

Objectives:     To  further  determine  and  define  the  characteristics  of 
populations  at  high  risk  of  developing  specific  cancers  and/or  other 
tobacco-related  diseases  and  to  identify  the  effects  of  smoking  low- 
tar  low-nicotine  cigarettes  on  the  incidence  of  disease.     Current 
parameters  of  tobacco  usage  are  being  studied  to  determine  and  refine 
the  dose-response  relationship  between  tobacco  products  and  disease 
and  to  evaluate  the  risk  associated  with  various  smoking  habits.     These 
data  should  provide  additional   evidence  for  further  modification  of 
tobacco  products  toward  an  eventual   reduction  of  diseases  --  specifically 
neoplasms  of  the  respiratory  tract,   upper  alimentary  tract,  and  the 
urinary  tract. 

Major  Findings:     As  of  December  31,   1975,   approximately  25,000  hospitalized 
individuals  had  been  interviewed  by  trained  research  interviewers  at 
selected  hospitals  in  New  York  City,  Los  Angeles,  San  Francisco,  Houston, 
Chicago,  Miami,   Birmingham  and  Philadelphia.     The  study  continues  to 
demonstrate  a  reduced  risk  of  cancer  of  the  larynx,  lung,  oral   cavity, 
esophagus  and  bladder  for  persons  smoking  low-tar  cigarettes  for  ten 
years  or  more  and  as   length  of  ex-smoking  increases. 
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In  accord  with  the  literature,  smoking  among  women  is  becoming  in- 
creasingly more  prevalent  than  in  previous  years  and  a  trend  is  emerging 
that  a  larger  quantity  of  filter  cigarettes  than  nonfilter  cigarettes  is 
consumed  daily  across  age  groups  and  diagnostic  categories.  In  addition, 
when  comparing  case  cohorts,  there  is  a  significantly  greater  cigarette 
consumption  among  younger  cohorts.  Younger  cancer  patients  have  had  to 
smoke  more  cigarettes  than  older  patients.  This  is  consistent  with  the 
observation  that  industry-wide  cigarette  tar  yields  have  been  gradually 
decreasing  over  the  years. 

The  linear,  highly  significant  relationship  reported  for  quantity  smoked 
may  mean  that  duration  of  smoking  is  a  less  important  variable  or,  more 
likely,  may  reflect  the  uniformity  of  smoking  experience  among  the 
different  age  groups.  On  the  average,  however,  lung  cancer  (Kreyberg  I) 
patients  have  started  smoking  more  than  one  year  earlier  than  bladder 
cancer  patients  and  have  smoked  cigarettes  for  a  longer  period  of  time. 
When  filter  usage  is  considered,  lung  cancer  cases  smoked  nonfilter 
cigarettes  for  up  to  three  years  longer  than  bladder  cancer  cases  in  any 
given  cohort.  No  consistent  relationship  is  seen  for  filter  cigarettes, 
suggesting  that  early  smoking  history  is  very   important. 

The  present  study  is  further  demonstrating  that  cigarette  smoking, 
particularly  nonfilter  cigarette  smoking,  is  becoming  a  habit  of  the  less 
educated,  non-Jewish,  lower  socioeconomic  group  of  individuals.  This  is 
evidenced  by  the  present  data  which  indicate  that  the  ratio  of  filter     . 
to  nonfilter  cigarette  smoking  is  higher  among  whites  and  among  those     ( 
with  a  college  education. 

The  study  continues  to  investigate  the  use  of  the  newer  very-low-tar 
cigarettes  to  substantiate  the  increasing  recuction  of  risk  of  disease 
with  reduction  of  tar  and  nicotine. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Determining  and  publicizing  the  hazards  of  smoking  are  still  a  major 
responsibility  of  the  NCI.  The  American  Health  Foundation  has  the 
resources  available  to  continue  widespread  epidemiological  surveys  of 
hospitalized  patients  with  and  without  tobacco-related  disease  and  to 
coordinate  the  analysis  of  these  data  with  the  results  of  the  laboratory 
investigators  at  the  Naylor  Dana  Institute  for  Disease  Prevention.  Such 
a  close  interrelationship  of  disciplines  is  essential  in  order  to  fully 
develop  the  epidemiological  and  experimental  leads. 

Through  the  multidisciplinary  approach  to  environmental  carcinogenesis,   ^ 
the  Foundation  has  a  unique  opportunity  to  investigate  the  effects  of  the  (I 
"less  harmful  cigarette"  and  to  recommend  and  perhaps  implement  appropri- 
ate preventive  measures,  which  historically  have  been  demonstrated  to  be 
successful  in  reducing  disease.  Such  a  reduction  after  all  is  the 
ultimate  goal  of  everyone  involved  in  the  prevention  of  cancer. 
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Proposed  Course:  Continue  data  collection  in  the  United  States,  with 
expansion  of  the  study  in  additional  hospitals  to  further  balance  the 
socioeconomic  distribution  of  the  patient  population.  With  additional 
funding,  the  study  will  be  expanded  to  include  selected  hospitals  in  a 
number  of  European  countries. 

Title:  Evaluation  of  Carcinogenic  Agents  in  Cigarette  Smoke. 
Part  II  -  Laboratory  Studies 

Contractor's  Project  Director:  Dr.  Dietrich  Hoffmann 

Dr.  Ernst  L.  Wynder 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives :  To  isolate  and  to  identify  tumor  initiators,  tumor 
promoters,  cocarcinogens  and  organ-specific  carcinogens  and  to  explore 
their  mode  of  formation  and  reduction  in  tobacco  and  tobacco  smoke.  It 
is  a  major  objective  of  this  research  program  to  develop  the  less  hazard- 
ous cigarette. 

Major  Findings:  Several  new  nitrosamines  and  hydrazines  have  been 
isolated  from  tobacco  and  cigarette  smoke.  The  data  suggest  that  these 
carcinogens  are  formed,  at  least  in  part,  during  the  processing  of  tobacco. 
One  tobacco-specific  nitrosamine,  N'-nitrosonornicotine,  has  been  found  to 
induce  esophageal  and  nasopharynx  tumors  in  rats,  tracheal-bronchial  tumors 
in  hamsters  and  lung  adenomas  in  mice.  Other  newly  identified  nitros- 
amines and  hydrazines  have  been  synthesized  and  are  currently  bioassayed 
for  carcinogenicity. 

Cigarette  smoke  was  found  to  contain  traces  of  vinyl  chloride  (10-40  ng/ 
cig).  Model  studies  have  shown  that  the  chlorine  in  the  material  burnt 
(not  only  tobacco)  is  a  major  determining  factor  for  the  yield  of  VC  in 
the  combustion  products.  VC  is  present  in  cigarette  smoke  in  doses  below 
its  biological  significance. 

Methods  have  been  developed  for  the  quantitative  determination  in  cigarette 
smoke  of  naphthalenes  and  catechols.  These  agents  are  presently  being 
tested  as  possible  cocarcinogens.  Their  precursors  in  the  tobacco  reside 
primarily  in  the  wax  layer  of  the  leaf. 

The  major  tumor-promoting  agents  and  cocarcinogens  were  located  in  sub- 
fractions  of  the  weakly  acidic  portion  of  tobacco  smoke  particulates. 
Currently  a  combined  chemical -bioassay  program  is  directed  toward  the 
identification  of  the  individual  active  compounds. 

A  study  has  been  completed  in  which  it  was  shown  that  total  cigarette 
smoke  is  active  as  a  tumor  promoter  in  the  upper  respiratory  tract, 
especially  the  larynx,  of  Syrian  golden  hamsters  which  have  been  initiated 
with  DMBA  or  BaP.  This  technique  enables  us  to  differentiate  the  tumor- 
promoting  potential  of  various  tobacco  smoke  products. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  American  Health  Foundation  has  a  coordinated  research  program  on  the 
epidemiology  of  tobacco-related  cancers  and  on  the  identification  and 
reduction  of  carcinogenic  agents  in  tobacco  smoke.  This  enables  us  to 
contribute  to  an  understanding  of  the  hazards  involved  in  the  use  of 
tobacco  products  and  continues  to  lead  to  the  development  of  the  less 
hazardous  cigarette,  a  major  goal  of  the  Division  of  Cancer  Cause  and 
Prevention  of  the  NCI.  Ideally  the  use  of  tobacco  products  would  be 
totally  eliminated,  yet  we  must  be  concerned  about  the  fact  that  more  than 
60  million  Americans  continue  to  smoke  despite  great  efforts  to  inform  the 
public  on  the  dangers  of  smoking.  The  answer  for  those  people  who  cannot 
or  will  not  stop  smoking  lies  in  the  less  hazardous  cigarette,  one  major 
goal  of  the  American  Health  Foundation. 

Proposed  Course:  Increased  opportunities  for  expansion  and  continuation 
of  the  research  program  on  the  identification  and  reduction  of  carcinogenic 
agents  in  tobacco  products,  especially  in  cigarette  smoke. 

Date  Contracts  Initiated:  February  24,  1970 

Current  Annual  Level :  $744,000 

BATTELLE  PACIFIC  NORTHWEST  LABORATORIES  (N01-CP3-3374) 

Title:  Research  on  Standardizing  the  Lung  Pellet  Implantation  Technique 
in  the  Rat 

Contractor's  Project  Director:  Dr.  Gerald  E.  Dagle 

Project  Officers  (NCI):  Dr.  Thomas  B.  Owen 

Dr.  Mearl  F.  Stanton 

Objective:     To  evaluate  a  beeswax-tricaprylin-cigarette  smoke  condensate 
lung  pellet  implantation  technique  to  standardize  the  technique  for  the 
bioassay  of  select  cigarette  smoke  condensates  and  to  determine  if  such 
standardization  may  allow  a  shorter  period  for  the  bioassay  of  these 
condensates  than  other  presently  used  bioassay  techniques. 

Major  Findings:  Invasive  and  metastasizing  epidermoid  carcinomas  of  the 
lung,  similar  to  smoking-related  lung  cancer  in  man,  have  been  induced 
with  this  procedure.  Osborne-Mendel  rats  were  implanted  with  lung  pellets 
through  a  thoracotomy  incision  with  two  different  cigarette  smoke  conden-  , 
sates  (CSC)  with  each  CSC  having  three  concentrations  (1:50,  1:10,  and    ^ 
1:2  CSC  to  beeswax-tricaprylin  vehicle)  and  each  concentration  having 
three  pellet  sizes  (0.05,  0.1,  and  0.2  ml).  Sprague-Dawley  rats  were  also 
implanted  to  compare  another  strain  of  rat.  Squamous  metaplasia  associated 
with  the  lung  pellets  was  more  severe  in  the  increasing  size  and  higher 
concentration  of  condensates  in  rats  sacrificed  4,  10,  30  and  60  weeks 
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after  implantation.  The  first  epidermoid  cai'cinoma  was  found  at  one  year 
after  implantation  and  during  the  following  year  the  incidence  has  in- 
creased with  larger-sized  and  higher  concentration  of  pellet. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  induction  of  epidermoid  carcinomas  in  the  lungs  of  rats  by  implanta- 
tion of  relatively  small-  amounts  of  cigarette  smoke  condensate  in  beeswax- 
tricaprylin-cigarette  smoke  condensate  pellets  in  the  lung  (Stanton  and 
co-workers)  suggests  that  the  lung  pellet  implantation  technique  could  be 
used  for  routine  cigarette  smoke  condensate  carcinogenicity  bioassay  in 
the  development  of  a  less  hazardous  cigarette  if  the  technique  could  be 
standardized.  The  potential  advantages  of  this  bioassay  system  would  be 
that  only  one  injection  is  required  and  the  lung,  the  major  concern  in  the 
human  smoker,  is  the  target  organ. 

Proposed  Course:  Histopathologic  evaluation  will  proceed  as  the  rats  die 
or  are  sacrificed  after  120  weeks  of  exposure.  A  recommendation  will  be 
made  on  the  optimal  size  pellet  and  concentration.  Preneoplastic  changes 
will  be  evaluated  in  an  effort  to  shorten  the  bioassay. 

Date  Contract  Initiated:  June  30,  1973 

Current  Annual  Level :  $86,256 


BATTELLE  PACIFIC  NORTHWEST  LABORATORIES  (N01-CP4-3315) 

Title:  Inhalation  Bioassay  of  Cigarette  Smoke  in  Dogs:  High  and  Low 
Nicotine  Content 

Contractor's  Project  Director:  Dr.  Gary  M.  Zwicker 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives :  (1)  To  develop  the  technique  and  procedures  for  using  the 
beagle  dog  bioassay  model  to  determine  relationships  of  modified  tobacco 
characteristics  and  cigarette  composition  to  pathological  effects.  (2) 
To  evaluate  the  beagle  dog  bioassay  model  comparing  the  effects  of  ciga- 
rette smoke  from  high  and  low  nicotine  cigarettes. 

Major  Findings:  The  project  is  divided  into  two  parts.  The  first  year. 
Phase  I,  is  directed  toward  establishing  the  techniques  and  procedures 
to  administer  cigarette  smoke  to  beagle  dogs  and  application  of  quantita- 
tive measurements  for  characterization  of  smoke  exposure  and  related 
biological  effects. 

The  project  was  initiated  on  June  30,  1974.  Facilities  and  techniques  for 
exposing  beagles  to  cigarette  smoke  of  high  and  low  nicotine  cigarettes 
have  been  developed.  The  dogs  have  been  tracheostomized  and  given  pre- 
exposure clinical  chemistry,  hematological,  and  cardiopulmonary  function 
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measurements.  Cigarette  smoke  exposures  began  January  13,  1975  and  were 
continued  for  a  total  of  5  months  to  maximize  the  information  obtainable 
on  the  development  of  the  beagle  dog  bioassay  system  using  high  and  low 
nicotine  cigarettes.  A  final  report  is  being  prepared  and  will  be  sent 
to  the  NCI  during  the  first  quarter  of  1976. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
One  of  the  goals  of  the  NCI  Smoking  and  Health  Program  is  to  develop  a 
less  hazardous  cigarette.  Bioassay  models  are  necessary  to  evaluate  the 
effect  of  modified  tobacco  or  cigarette  composition.  This  project  will 
develop  the  techniques  and  procedures  for  a  beagle  dog  bioassay  model. 
The  model  will  be  used  to  compare  the  biological  effects  of  high-  and 
low-nicotine  cigarettes. 

Proposed  Course:  Phase  I  smoke  exposures  were  continued  until  June  15, 
1975.  Monthly  and  presacrifice  clinical  chemistry,  hematological  and 
cardiopulmonary  measurements  were  made  as  well  as  at  termination;  each 
dog  was  given  a  complete  necropsy,  and  special  emphasis  was  placed  on 
pulmonary  changes  including  emphysema  and  cardiovascular  system  evalua- 
tion. Following  evaluation  of  all  data,  a  detailed  Phase  II  experimental 
protocol,  using  the  beagle  dog  bioassay  model  to  evaluate  and  compare  the 
effects  of  cigarette  smoke  from  high  and  low  nicotine  cigarettes,  will  be 
submitted  to  the  NCI . 

Date  Contract  Initiated:  June  30,  1974 

Current  Annual  Level :  $1,900,000 

BATTELLE  PACIFIC  NORTHWEST  LABORATORIES  (SHP-75-121) 

Title:  Inhalation  Bioassay  of  Cigarette  Smoke  in  Rats 

Contractor's  Project  Director:  Dr.  Alfred  P.  Wehner 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  The  objectives  of  the  project  are  to  set  up  an  inhalation 
bioassay  of  cigarette  smoke  in  rats,  to  validate  experimental  procedures 
and  techniques,  to  evaluate  this  bioassay  system,  and  to  assess  the 
relative  hazard  of  different  types  of  cigarettes. 

Major  Findings:  Equipment  and  facilities  for  the  chronic  exposures  were 
prepared  and  tested.  A  physiological  data  acquisition  system  for  measur- 
ing and  recording  respiratory  and  cardiac  functions  was  designed,  built, 
and  tested;  techniques  to  measure  these  functions  were  validated.  Female 
Fischer  rats  are  now  being  exposed  to  up  to  12  cigarettes  per  day  to  test 
equipment  and  procedures  for  the  chronic  exposures  which  are  scheduled  to 
start  by  the  end  of  March. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  results  of  this  study  can  be  compared  with  other  bioassay  methods  as 
a  measure  of  the  tumorigenic  hazards  of  cigarette  smoke  Inhalation.  The 
study  will  assess  the  relative  degree  of  hazard  of  the  three  cigarette 
types  not  previously  tested  by  inhalation  for  pulmonary  and  cardiovascular 
effects,  as  well  as  lung  and  other  cancer.  This  study  will  evaluate  the 
rat  bioassay  system  for  assessing  the  effects  of  cigarette  smoke  with  re- 
gard to  the  NCI  programmatic  objectives  to  develop  less  hazardous  cigarettes 
It  will  develop  and  refine  the  technology  and  procedures  for  long-term  ex- 
posure of  rats  to  cigarette  smoke  for  future  cigarette  smoke  Inhalation 
bioassays. 

Proposed  Course:  Groups  of  80  female  Fischer  rats  will  be  exposed  to 
smoke  from  3  cigarette  types  (8  cigarettes/1 6-hr  day,  7  days/week,  for  24 
months).  Smoke  from  each  cigarette  type  will  be  characterized,  and  res- 
piratory and  cardiac  function  measurements  will  be  performed  according  to 
the  experimental  protocol.  Results  will  be  compared  among  the  exposure 
groups  and  with  data  from  sham-exposed  and  untreated  controls. 

Date  Contract  Initiated:  June  30,  1974 

Current  Annual  Level:  $799,809 

ENVIRO  CONTROL,  INC.  (N01-CP5-5666) 

Ti tl e :  Smoking  and  Health  Prime  Contract 

Contractor's  Project  Director:  Dr.  Harald  R.  Leuba 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  The  objective  of  this  contract  is  to  provide  a  wide  range  of 
scientific  and  administrative  services  to  the  Smoking  and  Health  Program. 
Since  this  program  Involves  a  complex  host  of  resources,  particular  demands 
are  made  for  fiscal,  technical,  administrative,  and  managerial  skills. 

Enviro  Control,  Inc.  performs  defined  managerial,  technical  and  administra- 
tive tasks  to  support  and  assist  the  Director  of  the  Smoking  and  Health 
Program.  As  a  prime  contractor,  Enviro  Control,  Inc.  is  responsible  for 
the  successful  execution  of  subcontracts.  Enviro  Control,  Inc.  also 
participates  in  Smoking  and  Health  Program  decisions  by  performing  analyses, 
evaluating  alternatives,  and  recommending  appropriate  courses  of  action. 

Two  distinct  types  of  activities  are  involved.  As  a  prime  contractor, 
Enviro  Control  manages  individual  subcontracts  and  groups  of  projects, 
e.g.,  for  the  fourth  series  of  experimental  cigarettes,  ECI  coordinates 
the  work  schedules  of  the  laboratories  that  conduct  the  chemical  and 
biological  assays,  and  is  responsible  for  accumulation  and  analysis  of 
the  resulting  data,  assembling  material  for  publication,  and  preparation 
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and  coordination  for  review  of  the  final  scientific  report.  Preparation 
of  project  plans,  evaluation  of  proposals,  and  negotiation  and  award  of 
new  subcontracts  are  additional  activities  of  the  prime  contractor.  New 
research  concepts  are  continually  being  reviewed  and  developed  for  future 
Smoking  and  Health  Program  utilization. 

The  second  activity  under  this  contract  involves  budgetary  management  and 
overall  coordination  of  the  program.  This  activity  involves  experimental 
cigarette  procurement,  contract  advisory  support  to  the  Director  of  the 
Smoking  and  Health  Program,  and  administrative  support  for  the  Tobacco 
Working  Group.  In  addition,  workshops,  conferences  and  contractor  meet- 
ings are  scheduled  and  conducted. 

Major  Findings:  As  shown  in  the  objectives,  this  contract  is  for  support 
and  management,  not  research  per  se.  Accomplishments  this  year  consist  of 
approximately  50  reports,  memoranda  and  analyses  on  various  aspects  of 
smoking  and  health,  including  statistical  and  inferential  analysis  of 
laboratory,  epidemiology,  and  literature  data, and  organization,  support, 
and  follow-up  documentation  for  a  dozen  workshops,  conferences  and  con- 
tractor meetings.  Over  a  dozen  new  contracts  have  been  established,  with 
significant  cost  and  information  benefits.  The  contracts  have  been  nego- 
tiated as  integrated  portions  of  a  coordinated  whole. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  significance  of  these  activities  is  inseparable  from  that  of  the  entire 
Smoking  and  Health  Program.  Each  of  the  activities  performed  is  essential 
to  the  integrity  and  success  of  the  Smoking  and  Health  Program.  Enviro 
Control  serves  the  interests  of  the  Smoking  and  Health  Program  by  carrying 
out  these  activities  under  the  direction  of  the  National  Cancer  Institute 
(technical  and  contracts  branches). 

Proposed  Course:  The  contractor  will  continue  present  services  in  its  role 
under  a  Prime  Contract  agreement.  Enviro  Control  will  execute  Prime  Con- 
tractor status  for  specified  nonfederal  subcontracts  and  support  responsi- 
bilities for  interagency  agreements;  logistics  for  large  cooperative  ex- 
periments; data  analyses  and  staff  assistance  to  the  Director  of  the 
Smoking  and  Health  Program  in  defining  and  evaluating  development  projects. 

Date  Contract  Initiated:  January  1,  1975 

Current  Annual  Level :  $5,928,772 

ERDA-OAK  RIDGE  NATIONAL  LABORATORY  (Y01-CP6-0206) 

Title:  Collection,  Separation,  and  Elucidation  of  the  Components  of 
Cigarette  Smoke  and  Smoke  Condensate.  Part  I  -  Chemical 
Characterization  of  Cigarette  Smoke.  Part  II  -  Inhalation 
Bioassay  Monitoring 
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Contractor's  Project  Directors:  Dr.  Michael  R.  Guerin 

Part  I  -  Dr.  W.  H.  Griest 
Part  II  -  Dr.  James  R.  Stokely 
Dr.  John  E.  Caton 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives;  Part  I  -  To  provide  a  maximum  chemical  characterization  of 
cigarette  smokes  undergoing  biological  testing  by  other  contractors. 

Part  II  -  To  develop  and  implement  procedures  which  will 
increase  interlaboratory  comparability  of  inhalation  bioassays. 

Major  Findings:  Part  I  -  The  smokes  delivered  by  the  28  variants  con- 
stituting the  third  experimental  series  have  been  analyzed  and  analyses 
of  the  37  fourth  experimental  series  variants  are  under  way.  Methods 
have  been  developed  and  can  be  routinely  applied  to  smokes  and/or  con- 
densates to  determine  a  total  of  approximately  seventy  five  constituents. 
Included  are  phenolics,  carboxylic  acids,  polynuclear  aromatic  hydro- 
carbons, alkaloids,  gas-phase  carbonyls,  terpenoids,  toxic  gases,  trace 
elements,  and  alpha-emitters.  Approximately  ten  special  studies,  ranging 
from  tar/nicotine  analyses  of  foreign  cigarettes,  through  temperature 
profiling  as  a  function  of  paper  porosity,  to  analyses  of  tobacco  fertili- 
zers for  uranium  content,  have  been  completed  at  the  request  of  the  Project 
Officer. 

Accomplishments  in  addition  to  the  findings  provided  by  the  characterization 
data  include  (a)  the  development  of  methods  to  increase  the  efficiency  of 
BaP  determinations  and  to  allow  simultaneous  multicomponent  PAH  determina- 
tions, (b)  visualization  of  benzothiophene  and  dibenzothiophene  in  smoke 
condensate,  (c)  application  of  the  blind  assay  approach  to  a  terpene- 
enriched  fraction,  and  (d)  statistical  evaluations  of  the  sample  protocol 
in  search  of  cost-effective  sample  load  reductions.  Terpene-related 
studies  were  interfaced  to  organic  gas-phase  profiling  work  and  to  pattern 
recognition  studies  carried  out  elsewhere  in  the  laboratory.  Gas-phase 
limonene  is  found  to  be  the  best  indicator  of  terpenoids  in  condensate  and 
correlates  highly  with  biological  activity  for  series  one  variants.  Two, 
three-butanedione  also  correlated  highly  with  activity. 

Part  II  -  This  is  a  new  project.  Protocols  are  being  formulated  for 
collaborative  studies  with  Battelle  Pacific  Northwest,  Hazleton,  and 
Veterans  Administration  Hospital  laboratories.  Initial  data  on  samples 
taken  at  the  VAN  provide  evidence  for  the  existence  of  definite  dose 
groups.  Comparisons  of  the  three  inhalation  exposure  devices  to  be  used 
in  dog  bioassay  models  and  detailed  characterizations  of  the  inhalation 
variants  are  under  way. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  National  Cancer  Institute  has  assumed  much  of  the  responsibility  for 
defining  the  carcinogenic  potential  of  cigarette  smoking  and  steps  which 
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might  be  taken  to  reduce   that  potential.     Chemical   studies   provide  the 
methods  and  data  by  which  biological   activity  may  be  related  to  constitu- 
ents of  the  smoke  and  biological   testing  may  be  standardized. 

Proposed  Course:     Part  I  -  To  continue  providing  the  chemical   data  and 
methods  necessary  to  characterize  the  products  under  test  and  resolve 
short-term  problems. 

Part  II  -  To  establish  a  mechanism  allowing  cost-effective  inter! aboratory 
comparison  of  inhalation  bioassay  studies. 

Date  Contract  Initiated:     Part     I  -  November  1969 

Part  II   -  September  1975 

Current  Annual   Level  :     Part     I   -   $367,000 
Part   II  -   $215,000 


ERDA-OAK  RIDGE  NATIONAL   LABORATORY    (Y01-CP4-0206) 

Title:     Cigarette  Smoke  Bioassay  Development 

Contractor's  Project  Directors:  Dr.  Paul  Nettesheim 

Dr.  Michael  R.  Guerin 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  To  develop  new  methods  for  assessing  the  biological  impact 
of  cigarette  smoke. 

Major  Findings:  Chronic  cigarette  tobacco  smoke  inhalation  studies  with 
rats  are  continuing.  The  first  exposures  were  begun  on  1-28-74  and 
additional  groups  of  rats  have  been  added  to  provide  120  rats  exposed  to 
7  cigarettes/day,  40  rats  exposed  to  10  cigarettes/day,  65  container 
controls,  and  90  age  controls.  All  exposures  are  intermittent  (30/30 
second  smoke/fresh  air  cycle)  to  10%  smoke.  Groups  of  10  rats  from  each 
category  are  being  sacrificed  after  12,  18,  and  24  months  of  exposure 
to  (1)  follow  the  time  course  of  lesion  development  under  more  carefully 
controlled  conditions  of  death  and  tissue  fixation  than  are  possible  with 
spontaneous  deaths  and  (2)  examine  possible  physiological  and  biochemical 
indices  of  the  impact  of  smoke  exposure.  The  remaining  animals  are  to  be 
exposed  for  their  lifetime. 

Mortality  has  been  very  favorable  compared  to  other  similar  studies  with 
rats  and  hamsters.  Rats  have  been  chronically  exposed  to  much  greater 
quantities  of  smoke  than  has  been  possible  in  the  past.  Mortality  figures 
for  representative  groups  are  53%  dead  after  18  months  of  exposure  to  10 
cigarettes/day,  45%  dead  after  24  months  exposure  to  7  cigarettes/day,  20% 
dead  in  container  controls  for  the  24  month  group,  and  15%  dead  in  age 
controls  approximately  equivalent  to  the  18  month,  exposed  animals.  No 
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sacrifice  of  the  high-dose  group  will  be  performed  at  24  months  due  to 
the  higher  death  rate  in  this  group  and  the  limited  number  of  animals. 
Only  smoke  exposed  rats  have  exhibited  a  hindlimb  ataxia  of  unknown  origin 
which  appears  to  be  dose-related. 

Deaths  during  the  chronic  exposures  have  resulted  from  a  variety  of  causes, 
many  expected  in  a  colony  of  aging  rats.  The  major  lesions  attributed  to 
smoke  exposure  have  been  in  the  lungs.  Grossly,  the  lungs  have  scattered 
dark  foci  and  white  subpleural  nodules,  particularly  toward  the  periphery 
of  the  lobes.  Histologically,  squamous  metaplasia  was  found  in  the  large 
airways.  Focal  lesions  are  scattered  throughout  the  lung  parenchyma. 
These  lesions  involve  bronchiolitis  of  terminal  bronchioles  with  epithelial 
hyperplasia  and  collections  of  pigmented  macrophages.  Chronic  alveolitis 
is  also  prevalent  with  marked  epithelial  hyperplasia,  many  pigmented  macro- 
phages, and  mast  cells  and  polymorphonuclear  leukocytes  in  the  alveolar 
septa.  No  carcinomas  have  been  observed  after  close  to  24  months  of  ex- 
posure of  the  first  small  group  started  in  the  study. 

Measurements  made  at  the  time  of  sacrifice  for  animals  killed  after 
specific  intervals  of  exposure  include  electrocardiograms,  respiratory 
minute  volume,  total  static  respiratory  compliance,  functional  residual 
capacity,  maneuver  similar  to  forced  expiratory  volume  measurements  (with 
simultaneous  determination  of  flow,  lung  volume  and  driving  pressure), 
blood  cell  counts  and  differentials,  and  a  variety  of  biochemical  indica- 
tors in  plasma.  Due  to  the  focal  nature  of  the  observed  lesions,  frequency 
dependence  of  dynamic  compliance  was  added  to  the  above  list.  Five  of  the 
11  scheduled  sacrifice  groups  have  been  completed  and  the  data  are  being 
analyzed.  Preliminary  results  indicate  a  possible  change  in  static  com- 
pliance with  smoke  exposure. 

Various  acute  experiments  are  also  being  conducted.  Initial  exposure  to 
tobacco  smoke  was  found  to  protect  against  later  exposure.  About  90%  of 
total  smoke  particle  deposition,  as  shown  by  14c-dotriacontane  retention, 
was  in  the  lungs  of  rats.  The  overall  pattern  of  deposition  was  similar 
between  rats  and  hamsters,  where  deposition  in  lungs  was  additive  over  a 
day  of  exposure  to  10  cigarettes.  A  deposition  study  on  the  effects  of 
smoke  concentration  and  duration  of  exposure  to  each  puff  has  been 
completed  with  hamsters;  a  similar  study  is  being  initiated  with  rats. 

Studies  on  open  tracheal  grafts  are  being  continued,  the  objective  being 
development  of  methodology  for  exposure  of  transplanted  tracheas  to  fresh 
tobacco  smoke.  This  method  should  allow  exposure  of  respiratory 
epithelium  to  high  concentrations  of  smoke  without  the  limiting  influence 
of  chronic  toxicity  seen  in  inhalation  exposures.  A  Hamberg  II  smoking 
machine  has  been  modified  to  deliver  smoke  of  high  concentrations  simul- 
taneously to  several  grafts.  The  cyclic  flow  of  smoke  from  this  machine 
should  aid  in  deposition  of  particulates  in  the  tracheas;  initial  data  on 
deposition  of  nicotine  in  "artificial  trachea"  indicate  a  \/ery   substantial 
deposition  of  smoke  particulates.  Additional  work  on  the  interface  of 
trachea  and  machine  is  being  performed,  centering  on  a  sutureless  connection 
between  the  trachea  and  the  tube  on  the  exterior  of  the  trachea.  This 
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approach  should  increase  the  success  rate  of  the  transplants. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  National  Cancer  Institute  has  assumed  much  of  the  responsibility  for 
defining  the  carcinogenic  potential  of  cigarette  smoking  and  steps  which 
might  be  taken  to  reduce  that  potential.  Bioassay  studies  provide  methods 
which  will  allow  a  more  reliable  definition  of  the  relative  biological 
activities  of  products  under  test. 

Proposed  Course:  To  finalize  present  studies  for  the  development  of  a 
superior  bioassay  with  additional  attention  given  to  the  total  impact  of 
cigarette  smoke  exposure. 

Date  Contract  Initiated:  July  1971 

Current  Annual  Level:  $310,000 


HAZLETON  LABORATORIES  (SHP-74-101) 

Title:  Mouse  Dermal  Bioassay  of  Cigarette  Smoke  Condensates 

Contractor's  Project  Directors:  Mr.  James  L.  Gargus 

Dr.  Marcel ina  B.  Powers 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives :  To  provide  a  standardized  bioassay  for  the  determination  of 
the  carcinogenicity  of  cigarette  smoke  condensates  by  repeated  dermal 
applications  in  mice. 

Whole-smoke  condensates  are  supplied  by  Meloy  Laboratories  under  NCI 
contract.  The  experimental  variables  include  tobaccos  of  different 
origin;  methods  of  cultivation,  including  fertilization,  suckering  agents, 
and  soils;  curing  and  aging  methods;  blends  of  tobacco  plant  parts  such 
as  leaves,  stalks,  and  stems;  reconstituted  tobacco,  cutting  of  tobacco, 
cigarette  paper,  and  filters. 

Female  ICR  mice  are  treated  six  times  weekly  with  dermal  applications  of 
the  whole-smoke  condensates  dissolved  in  acetone.  Skin  tumors  are  record- 
ed and  measured.  All  animals  are  necropsied,  and  tissues  are  fixed  and 
preserved  for  histopathological  examinations.  Data  on  each  animal  are 
entered  in  a  computer  memory  once  monthly.  Computations  and  printed  re- 
ports from  DCRT  provide  monitoring  data  for  continuous  evaluation  of  the 
experimental  results. 

Major  Findings :  The  mouse  dermal  bioassays  on  the  first  series  of  26 
experimental  condensates  and  the  second  series  of  25  condensates  have  been 
completed.  Some  results  of  these  studies  have  been  published.  More 
complete  results  were  given  in  NCI  reports  of  March  and  August  1975. 
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The  third  series  of  31  smoke  condensates  was  terminated  in  November, 
December  (1975)  and  January  1976.  Microscopic  examinations  of  skin  tumors 
will  be  made.  During  this  contract  period,  series  four  bioassays  were 
initiated.  In  May,  June,  and  July  1975,  22  condensates  were  initiated, 
and  in  September,  October,  and  November,  18  more  were  placed  on  test. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  comparative  bioassay  results  along  with  other  monitoring  bioassays 
and  chemical  determinations  will  permit  evaluation  of  the  biological 
effects  of  the  variables  in  the  different  smoke  condensates. 

These  comparative  evaluations  will  provide  data  for  testing  and  developing 
less  hazardous  cigarette  formulations. 

Proposed  Course:  Complete  histopathology  on  third  series  of  bioassays 
and  continue  treatments  and  observations  of  fourth  series. 

Date  Contract  Initiated:  March  1,  1974 

Current  Annual  Level:  $315,000 


HAZLETON  LABORATORIES  (SHP-75-117) 

Title:  Respiratory  Impairment  in  Beagles  Exposed  to  Cigarette  Smoke 

Contractor's  Project  Director:  Dr.  William  B.  Coate 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  The  evaluation  of  four  types  of  cigarettes  in  terms  of 
respiratory  impairment  in  beagles  exposed  to  their  smoke.  In  Phase  I, 
the  main  objectives  were  to  develop  a  method  for  the  routine  measurement 
of  closing  volume  as  an  indicator  of  small  airway  disease  in  beagles  and 
to  develop,  as  necessary,  other  routine  pulmonary  function  tests  and  tests 
for  limited  nonpulmonary  effects  of  smoke  exposure,  with  demonstration  of 
a  system  and  plan  for  routine  exposure  of  chronically  tracheostomized 
beagles  to  cigarette  smoke  boluses  (35  ml)  from  automatic  smoking  machines. 

In  Phase  II,  the  objectives  are  to  conduct  a  long-term  exposure  of  groups 
of  40  beagles  each  to  four  types  of  cigarettes  (Code  Nos.  13,  32,  79,  and 
90)  and  to  routinely  test  them  in  vivo,  along  with  appropriate  controls, 
for  changes  in  pulmonary  function  and  for  changes  in  platelet  aggregation 
correlated  with  carboxyhemoglobin  and/or  plasma  nicotine  levels.  Serial 
sacrifices  and  detailed  pulmonary  and  cardiovascular  histopathology  should 
permit  determination  of  structure-function  correlations.  Special  attention 
will  be  given  to  early  indicators  of  smoking-initiated  chronic  bronchitis, 
emphysema,  and  hemostasis,  both  functionally  and  morphologically. 
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Major  Findings:  A  technique  for  producing  a  permanent  tracheal - 
cutaneous  stoma  was  developed  and  proven  in  a  seven-month  pilot  study 
(Phase  I).  An  N2  washout  technique,  modified  from  the  NHLI  1973  protocol, 
was  developed  to  measure  closing  volume  in  the  beagle.  In  Phase  I,  a 
controlled  respiratory  frequency,  multiple-breath  N2  washout  procedure 
for  distribution  of  ventilation,  and  procedures  for  DL^Q'  flow-volume 
curves,  and  measurement  of  lung  volumes  were  also  developed.  A  total  of 
238  beagles,  190  of  which  have  been  permanently  tracheostomized  for 
Phase  II,  have  been  tested  and  all  manifested  a  clear-cut  Phase  IV  break 
in  the  N2  washout  curve. 

Four  groups  of  40  tracheostomized  beagles  have  begun  smoking  10  cigarettes 
per  day  via  a  system  incorporating  an  automatic  cigarette  puffing  machine 
(A.  D.  Little  design)  which  delivers  35-ml  puffs  through  a  cuffed  trach- 
eostomy tube  with  a  pair  of  low-pressure  check  valves  which  allow  all  ex- 
pired smoke  to  exit  through  this  tube,  thereby  bypassing  the  upper  airways. 
The  dogs  display  no  overt  irritant  reaction  to  smoking  with  normal  breath- 
ing. 

Presmoking  baseline  measurements  of  the  complete  (multiple-breath)  N2 
washout  curve,  dynamic  compliance,  DLco>  f^aximum  and  Partial  Expiratory 
Flow-Volume  Curves,  VC,  RV,  ERV,  FRC,  and  TLC  were  made  on  the  214  dogs 
for  Phase  II.  These  parameters,  as  well  as  closing  volume,  will  be 
measured  bimonthly  on  the  200  dogs  assigned  to  the  study.  Preexposure 
COHb  and  plasma  nicotine  levels  were  determined. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  project  is  part  of  the  program  for  the  development  of  a  less  hazard- 
ous cigarette.  The  selection  of  the  beagle  and  the  particular  smoking 
system  employed  was  based  upon  prior  work  in  another  laboratory  which 
appeared  to  demonstrate  profound  pulmonary  pathology  within  two  years  of 
daily  smoking  by  beagles.  Control  over  dosimetry  and  ability  to  conduct 
meaningful  pulmonary  function  tests  routinely  further  recommend  this 
animal  model . 

Proposed  Course:  Phase  II,  which  began  in  December  1975, will  continue  as 
planned  through  1976  through  January  1978,  at  which  time  all  smoking  will 
be  terminated  and  all  animals  sacrificed  for  histopathological  examinations. 
Histopathology  will  be  completed  by  June  30,  1978. 

Date  Contract  Initiated:  November  1,  1975 

Current  Annual  Level  :  $492,802 
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HUNTINGDON  RESEARCH  CENTER  (N01-CP4-5622) 

Title:  Metabolism  of  Tobacco  Smoke  Constituents 

Contractor's  Project  Director:  Mr.  Barry  F.  J.  Page 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  (1)  To  prepare  a  comprehensive,  critical  review  of  the 
scientific  literature  on  the  effects  of  smoking  doses  of  nicotine, 
nitrogen  oxides,  carbon  monoxide,  and  hydrogen  cyanide  on  mammalian 
toxicology,  pharmacology,  pathology,  biochemistry,  and  metabolism  and 
the  relationship  of  these  data  to  human  smoking  and  human  health.  (2) 
To  undertake  studies  on  the  absorption,  tissue  distribution,  metabolism, 
and  excretion  of  carbon  monoxide,  hydrogen  cyanide,  and,  to  the  extent 
possible,  oxides  of  nitrogen  after  administration  of  these  compounds  by 
the  inhalation  route  to  rats,  at  doses  comparable  to  those  administered 
to  rats  in  the  ORNL  smoking  machine. 

Major  Findings:  (1)  Work  on  Objective  1  has  proceeded  through  the 
retrieval  of  relevant  literature  citations.  It  currently  involves 
drafting  of  the  required  literature  reviews.  (2)  Work  on  Objective  2 
has  involved  the  development  of  equipment  to  permit  the  dosing  of  rats 
by  the  inhalation  route  with  gaseous  compounds  and  to  quantitatively 
collect  expired  air,  blood, bile,  and  urine  simultaneously  during  and 
after  dosing.  Techniques  for  trapping  and  measuring  carbon  monoxide  and 
hydrogen  cyanide  have  been  evolved.  Carbon  monoxide  and  hydrogen  cyanide 
radioactively  labeled  with  ['^C]  are  being  used  in  these  studies,  and 
many  difficulties  have  been  experienced  with  the  preparation  and  stability 
of  the  very  small  quantities  of  the  labeled  gases  in  air.  These  have  now 
been  resolved  for  carbon  monoxide,  and  currently  a  promising  method  for 
hydrogen  cyanide  is  under  investigation.  The  methodologies  developed 
should  be  of  value  in  investigations  of  the  metabolism  of  many  gaseous 
compounds  by  the  inhalation  route. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

(1)  Completion  of  Objective  1  will  provide  a  comprehensive  view  of  the 
present  state  of  knowledge  of  the  effects  of  the  subject  compounds  as  they 
relate  to  smoking  and  human  health.  This  will  permit  future  research 
programs  to  be  better  defined  to  achieve  the  objectives  of  the  Institute. 

(2)  Objective  2  is  part  of  an  overall  program  to  define  the  character- 
istics of  the  rat/ORNL  smoke  exposure  system  for  the  experimental  evalua- 
tion of  the  effects  of  smoking  on  health. 

Proposed  Course:  This  program  will  end  shortly,  and  a  final  report  of 
work  carried  out  will  be  prepared. 

Date  Contract  Initiated:  June  24,  1974 

Current  Annual  Level :  $83,950 
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JOHNS  HOPKINS  UNIVERSITY  (SHP-74-103) 

Title:  Pulmonary  Screening  Tests  for  the  Effect  of  Cigarette 
Smoke  on  Small  Airways  in  the  Human  Lung 

Contractor's  Project  Director:  Dr.  Harold  A.  Menkes 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 
(NHLI):  Dr.  Susan  Hurd 

Objectives:  To  develop  a  new  method  of  analyzing  forced  expiration 
(moments  analysis)  for  evaluating  the  effects  of  cigarette  smoking  on 
pulmonary  function.  We  plan  to  compare  this  test  with  other  tests  of 
lung  function  in  studies  designed  to  (1)  evaluate  the  reproducibility 
of  tests;  (2)  compare  pulmonary  function  in  young  smokers  and  non- 
smokers;  (3)  evaluate  pulmonary  function  in  approximately  4,000  subjects 
taking  part  in  an  epidemiology  study;  (4)  test  the  acute  effects  of 
smoking;  and  (5)  compare  helium  versus  air  spirograms  in  smokers  and 
nonsmokers . 

Major  Findings :  Preliminary  work  indicates  that  the  moments  analysis 
may  be  a  useful  tool  in  differentiating  the  acute  reversible  changes 
associated  with  bronchoprovocation  from  chronic  irreversible  changes. 
Furthermore,  this  analysis  appears  to  provide  a  unique  opportunity  for 
utilizing  "all"  of  the  information  obtained  with  forced  expiration  with 
helium.  We  find  that  differences  between  groups  of  smokers  and  non- 
smokers  are  more  easily  seen  with  this  test  than  with  more  classical 
tests  using  air. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
In  developing  a  less  hazardous  cigarette,  the  ultimate  test  model  is  the 
human  subject.  However,  before  studies  in  humans  can  be  initiated,  two 
major  tasks  must  be  completed.  First,  the  response  to  cigarettes  has 
to  be  measured  and  its  significance  determined.  Second,  the  determina- 
tion of  susceptible  subjects  must  be  made. 

Proposed  Course:  Our  studies  should  provide  information  about  (1)  tests 
of  pulmonary  function  including  moments  analysis,  closing  volume,  etc., 
which  may  be  effective  for  screening  for  the  effect  of  cigarettes  and  (2] 
relative  susceptibility  of  subjects  including  relatives  of  patients  with 
COPD,  allergic  individuals,  etc.,  which  may  determine  who  should  be 
selected  for  testing  cigarettes. 

Date  Contract  Initiated:  September  1,  1975 

Current  Annual  Level :  $214,000 
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ARTHUR  D.  LITTLE,  INC.  (SHP-74-105) 

Ti t1 e :  A  Coordinated  Program  on  Biological  Effects  of  Cigarette 
Smoke:  Short-Term  In  Vitro  Bioassays,  Models  of  Neoplasia, 
and  Other  Aspects  of  Carcinogenesis 

Contractor's  Project  Directors:  Dr.  Sam  P.  Battista 

Dr.  Philip  S.  Thayer 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  (1)  To  evaluate  experimental  cigarettes  in  3  test  systems: 
Effects  of  smoke  on  a)  growth,  b)  phagocytic  activity  of  in  vitro- 
cultivated  cells,  and  c)  ciliary  kinetics  and  dynamics  of  mucus  trans- 
port in  the  respiratory  epithelium  of  experimental  animals  in  vitro. 
(2)  To  evaluate  a  model  system  to  determine  whether  cigarette  smoke  has 
effects  on  carcinogenesis  in  the  chicken  trachea  as  influenced  by 
experimental  removal  of  the  tracheal  epithelium. 

Major  Findings:  Bioassays:  (1)  In  vitro  bioassays  for  the  third  set 
of  28  experimental  NCI  cigarettes  have  been  completed  for  ciliatoxic  and 
cytotoxic  (KB  cells)  potency.  Problems  were  encountered  with  the  alveolar 
macrophage  test  system  which  required  a  review  of  the  entire  procedure. 
The  problems  appear  to  have  been  solved  and  the  study  has  been  reinitiated 
to  provide  potency  data  for  this  system. 

Results  show  that  3  test  cigarettes  had  greatly  reduced  ciliatoxic  potency 
ED50  >  8  puffs);  3  had  a  moderate  reduction  (ED50  of  approximately  5  puffs) 
Three  of  the  four  samples  with  reduced  ciliatoxic  potency  were  also  sig-  ■ 
nificantly  less  cytotoxic.  Rankings  and  correlations  with  levels  of 
individual  smoke  components  will  be  carried  out  when  analytical  values  are 
provided  by  Enviro  Control. 

(2)  Studies  are  now  in  progress  to  determine  potency  of  the  fourth  series 
of  experimental  cigarettes. 

Pulmonary  Neoplasia:  These  experiments  were  designed  to  examine  the 
carcinogenic  potency  of  cigarette  smoke  alone,  of  the  carcinogen  di ethyl - 
nitrosamine  (DEN)  alone,  and  of  the  combination  of  smoke  plus  DEN.  The 
epithelium  of  the  trachea  of  half  the  animals  was  removed  mechanically  by 
brushing  at  two-week  intervals  during  the  initial  20  weeks  on  test.  During 
this  same  period,  one  group  received  DEN  and  a  second  was  given  cigarette 
smoke.  During  December  (1975),  a  third  and  final  sacrifice  involving 
69  animals  that  had  been  on  test  for  approximately  3  1/2  years  was  carried 
out  to  terminate  the  experiment.  Results  available  to  date  show  that 
impairment  of  mucociliary  clearance  by  removing  cilia  from  the  upper  part 
of  the  trachea  during  the  first  140  days  does  not  appear  to  result  in  a 
noticeable  decrease  in  the  rate  of  animal  survival  over  the  3  1/2-year 
test  period.  After  two  years  of  treatment  with  smoke,  DEN,  or  a  combina- 
tion of  the  two,  there  was  no  notable  decrease  in  cells  bearing  cilia,    I 
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except  perhaps  in  4  animals  in  which  the  tracheal  epithelium  was  not 
removed  but  which  received  both  smoke  and  DEN.  The  number  of  goblet 
cells  in  the  lower  portions  of  the  trachea  was  generally  higher  in 
smoked  animals  than  in  the  controls.  Despite  cytological  observation  of 
nuclear  atypia,  active  and  reactive  chromatin,  and  metaplasia  in  cells 
removed  by  brushing  from  the  trachea  of  smoked  animals,  no  tumors  or    ^, 
malignant  changes  were  found  after  3  1/2  years  of  smoking  either  alone   ( 
or  with  DEN.  The  incidence  of  3  1/2  years  is  now  being  determined.  For 
animals  that  died  up  to  the  time  of  final  sacrifice,  the  incidence  of 
malignant  changes  was  0/26  (0%)  for  controls,  4/41  (9.8%)  for  DEN,  2/27 
(7.4%)  for  smoke  alone  and  1/10  (10%)  for  smoke  plus  DEN. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  overall  program  for  the  formulation  of  a  less  hazardous  cigarette 
requires  the  characterization  of  certain  key  physiological  and  carcino- 
genic responses  of  the  respiratory  tract  to  cigarette  smoke  of  different 
composition.  This  information  is  then  correlated  with  other  biological 
and  chemical  data  to  direct  appropriate  modification  of  the  cigarette 
toward  the  NCI  goal  of  a  less  hazardous  cigarette. 

Proposed  Course:  The  three  bioassay  procedures  (cilia,  macrophage,  and 
cyt(Dtoxicity)  will  be  used  for  estimating  potency  in  subsequent  series, 
e.g..  Series  IV  of  experimental  cigarettes.  The  evaluation  of  the 
chicken  as  an  inhalation  model  will  be  completed  to  determine  its  useful-  r 
ness  as  a  model  for  pulmonary  carcinogenesis  of  cigarette  smoke.  Experi-  I 
ments  will  be  done  to  determine  by  radioautography  the  distribution  of   i 
l^C-dotriacontane-labeled  smoke  in  the  rodent  lung.  Development  of  a 
procedure  to  permit  selective  j_n  vivo  exposure  of  bronchi  to  native 
cigarette  smoke  and/or  smoke  condensates  will  be  initiated.  We  will 
also  develop  an  inhalation  system  for  the  delivery  of  cigarette  smoke  to 
the  pigeon. 

Date  Contract  Initiated:  June  19,  1969 

Current  Annual  Level :  $108,409 

ARTHUR  D.  LITTLE.  INC.  (SHP-74-116) 

Title:  Development  of  a  Flavor  System  for  Acceptability  to  Smokers  of 
Candidate  Less  Hazardous  Cigarettes 

Contractor's  Project  Director:  Mr.  John  Angel ine  ^ 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  project  is  to  understand  and  reproduce 
those  characteristics  of  a  "cigarette"  which  make  it  acceptable  to 
smokers.  No  matter  how  "safe"  a  less  hazardous  cigarette  might  be, 
smokers  can  be  expected  to  continue  smoking  more  hazardous  cigarettes,  iJi^^ 
the  less  hazardous  cigarette  "tastes  lousy."  fU^ 
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To  accomplish  this  objective,  cigarettes  from  the  Smoking  and  Health 
Program  experimental  cigarette  series  are  compared  to  the  envelope  of 
acceptability,  a  flavor  profile  model  developed  by  Arthur  D.  Little,  Inc. 

Major  Findings:  As  a  means  for  interpreting  the  data  relating  to  less 
hazardous  cigarettes,  information  has  been  derived  on  the  general 
characteristics  of  commercially  acceptable  cigarettes  in  terms  of  their 
flavor  structure  and  flavor  types.  The  data  suggest  that  higher 
acceptability  is  associated  with  a  full  blend  of  flavor  and  character 
notes  indicative  of  woody  and  tobacco  fragrance.  Acceptability  appears 
to  be  heightened  when  the  smoke  produces  a  sense  of  wetness  in  the  mouth 
as  contrasted  to  a  sense  of  dryness.  Even  a  highly  acceptable  commercial 
menthol  cigarette  shows  decided  characteristics  of  tobacco  fragrance  in 
its  flavor  structure.  Chart  2  is  a  representation  of  the  envelope  of 
acceptability  currently  associated  with  cigarette  preferences  of  American 
smokers,  as  inferable  from  consumption  patterns.  This  profile  is  an 
abstraction  of  the  complex  interplay  of  sensations  which  vary  in  amount, 
order  of  appearance,  duration,  etc.  It  serves,  however,  as  a  communicable 
standard  for  evaluating  candidate  less  hazardous  cigarettes. 

Approximately  two  dozen  cigarettes  from  the  Smoking  and  Health  Program 

experimental  cigarette  series  have  been  compared  to  this  envelope  of 

acceptability.  The  flavors  of  all  of  the  less  hazardous  cigarettes 

tested  fell  below  minimum  criteria  for  acceptability. 

Work  is  under  way  to  identify  pure  chemicals  which  can  be  added  to 
candidate  less  hazardous  cigarettes  to  restore  acceptability  character- 
istics. This  work  is  being  done  with  the  least  flavorful  candidate 
less  hazardous  cigarette  presently  available.  That  choice  was  made  on 
the  assumption  that  this  cigarette  presents  the  best  opportunity  to  learn 
how  to  build  acceptability  onto  "any"  cigarette.  However,  since  this 
cigarette  was  chosen  to  represent  the  "ultimate"  in  "stripped"  tobacco, 
it  shares  with  stripped  tobaccos  a  characteristically  high  and  persistent 
throat  irritation.  At  this  time,  it  is  not  known  whether  this  irritation 
is  also  present  in  unstripped  tobaccos  and  is  masked  by  something  elimi- 
nated in  the  stripping  or  results  from  new  pyrolytic  by-products  generated 
in  the  burning  of  stripped  tobaccos.  Recent  work  at  Arthur  D.  Little, 
however,  has  demonstrated  that  nicotine  itself,  when  returned  to  stripped 
tobaccos,  reduces  perceived  irritancy. 

This  work  has  also  demonstrated  the  importance  of  nicotine  in  establishing 
the  characteristic  "tobacco  flavor"  in  otherwise  tobacco-weak  or  "papery" 
cigarettes.  [Corroborative  observations  can  be  drawn  from  the  prestudy 
phase  of  the  clinical  trials  study  of  the  American  Health  Foundation: 
subjects  spontaneously  identified  as  "tobacco-like,"  unknown,  clear 
solutions  of  nicotine  tartrate  in  1  ng/nl  concentrations.]  The  establish- 
ment of  nicotine  as  a  "flavor"  constituent  in  acceptability,  in  addition 
to  whatever  pharmacologic  role  it  may  play,  underlines  the  need  to 
systematically  elucidate  the  factors  in  overall  cigarette  acceptability. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  Smoking  and  Health  Program  seeks  to  identify  the  characteristics  of 
cigarette  construction  associated  with  reduced  biological  activity.  It 
also  seeks,  in  this  subcontract,  to  identify  those  characteristics  of 
cigarette  acceptability  which  can  be  reintroduced  to  an  innocuous  smoking 
matrix  to  produce  consumer  satisfaction,  without  substantial  health 
hazard. 

Proposed  Course:  The  work  on  flavor  development  will  continue  and 
accelerate.  Progress  to  date  has  enabled  commencing  with  flavor  compound- 
ing earlier  than  originally  planned.  Attention  will  be  increased  on  the 
role  of  free  and  bound  nicotine  in  flavor  and  also  on  the  development 
of  banquet  construction  which  is  relatively  resilient  with  respect  to 
changes  in  the  substrate. 

Date  Contract  Initiated:  June  24,  1974 

Current  Annual  Level :  $185,000 

MELOY  LABORATORIES,  INC.  (SHP-75-118) 

Title:  Preparation  and  Analysis  of  Cigarette  Smoke  Condensate 
Samples 

Contractor's  Project  Director:  Dr.  A.  R.  Patel 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives :  During  a  one-year  period,  Meloy  Laboratories  will  smoke 
over  7,000,000  cigarettes  to  produce  the  smoke  condensate  having,  as 
nearly  as  possible,  uniform  composition  for  use  in  a  number  of  bicassay 
programs  to  be  carried  out  under  contract  in  the  Chemical  Carcinogenesis/ 
Lung  Cancer  Task  Force  Program. 

1.  For  each  of  the  40  types  of  cigarettes  of  the  foujpth  series, 
the  cigarettes  are  conditioned  at  75  -  2°F  and  60  -  5%  relative 
humidity  for  at  least  48  hours  prior  to  being  smoked  on  four 
manifold-type  smoking  machines  furnished  by  the  National 
Cancer  Institute.  The  smoke  condensate  collected  in  the 
glass  trapping  system  is  extracted  with  ACS  certified  reagent- 
grade  acetone.  The  acetone  extract  is  concentrated  under 
reduced  pressure  in  a  rotary  evaporator  at  a  temperature 
below  104°F,  yielding  a  condensate  with  less  than  6%  water. 
The  residue  is  then  adjusted  by  the  addition  of  acetone  and 
water  (6%)  to  the  composition,  250  or  500  mg  tar  per  ml  of 
condensate.  The  smoke  condensate  is  then  transferred  into 
narrow-mouth,  amber  glass  two-ounce  bottles  fitted  with 
Teflon-lined  screw  caps.  The  condensate  bottles  are  shipped 
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weekly  to  Hazleton  Laboratories  in  a  dry  ice  container  and,  when 
required,  to  other  contractors  according  to  the  instructions  of  the 
Project  Officer.  At  least  250  grams  of  dry  condensate  is  produced 
from  each  of  the  27  types  of  cigarettes  and  450  grams  of  dry  conden- 
sate is  produced  from  each  of  the  13  types  of  cigarettes  for  en 
eight  week  skin  painting  study. 

During  one  year,  Meloy  Laboratories  will  produce  at  least  3  times 
50  grams  of  dry  smoke  condensate  from  each  of  the  40  types  of 
cigarettes  for  the  Oak  Ridge  National  Laboratory  contract  directed 
by  Dr.  M.  R.  Guerin. 

Beginning  February  15,  1976,  Meloy  Laboratories  will  produce  80 
grams  of  cigarette  smoke  condensate  from  each  of  the  50  to  60 
types  of  NCI  epxerimental  cigarettes  for  the  sebaceous  gland 
suppression  test  study  to  be  carried  out  at  Roswell  Park  Memorial 
Institute. 

2.  Meloy  Laboratories  carries  out  a  quality  control  program  of 
chemical  analysis  on  all  batches  of  cigarette  smoke  condensate, 
both  to  insure  uniformity  and  to  characterize  the  product  to 
some  extent  for  the  subsequent  users.  The  following  information 
is  recorded  on  each  batch: 

a.  Mean  butt  length 

b.  Total  condensate  yield  and  condensate 

yield  per  cigarette 

c.  Moisture  content 

d.  Acetone  content 

e.  Condensate  pH 

f.  Nicotine  content  of  the  condensate  and 

nicotine  content  per  cigarette 

3.  During  the  one  year  period,  Meloy  Laboratories  will  carry  out 
the  following  analyses  of  each  of  the  40  types  of  fourth 
series  cigarettes: 

a.  Nicotine  in  tobacco 

b.  Nitrate  in  tobacco 

c.  Reducing  sugars  in  tobacco 

d.  Ash 

e.  Hexane  solubles 

f.  Potassium  and  sodium  in  tobacco 

g.  Calcium  and  magnesium  in  tobacco 
h.  Phosphorus  in  tobacco 

i.  Neophytadiene  in  tobacco 
j.  Static  burning  rate  of  cigarettes 
k.  Average  temperature  of  firezone  at 
different  butt  lengths 
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Major  Findings:  This  is  a  complex  service  contract,  the  scope  of 
which  is  production  of  cigarette  smoke  condensate  on  schedule  and  which 
involves  quality  control  on  each  batch  of  smoke  condensate. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  contract  is  designed  to  produce  the  cigarette  smoke  condensate 
required  for  the  execution  of  three  other  projects  which  are  funded 
under  the  Lung  Cancer  Task  Force:  (1)  Skin  Carcinogenesis  Bioassay  of 
Cigarette  Smoke  Condensate,  (2)  Chemical  Analysis  of  Cigarette  Smoke 
Condensate  Samples,  and  (3)  Bioassay  of  Cigarette  Smoke  Condensate  by 
the  Sebaceous  Gland  Suppression  Test. 

Proposed  Course:  Activities  of  this  contract  started  in  December  1975. 
Analytical  work  on  the  unsmoked  tobacco  from  these  experimental 
cigarettes  is  proceeding  on  schedule. 

Date  Contract  Initiated:  December  13,  1975 

Current  Annual  Level :  $379,776 


MICROBIOLOGICAL  ASSOCIATES  (N01-CP4-3309) 

Title:     Standardization  of  Aryl   Hydrocarbon  Hydroxylase  Assay  as  a 
Screening  Method  To  Determine  Smoking  Hazards  in  Man 

Contractor's  Project  Director:     Dr.   R.   E.   Kouri 

Project  Officer  (NCI):     Dr.   Thomas  B.  Owen 

Objectives:     To  standardize  the  assay  for  aryl   hydrocarbon  hydroxylase 
(AHH)  activity  in  cultured  mitogen-activated  human  lymphocytes.     The 
ultimate  objective  is  to  determine  if  the  levels  of  this  enzyme  system(s) 
are  related  to  cancer  susceptibility  in  humans. 

Major  Findings:     The  results  of  AHH  determinations  from  this  laboratory 
were  analyzed  statistically.     The  intra-assay  variation  for  noninduced 
(control)  activities  averages  25%,   induced  activity  averages  about  10% 
variation,  and  inducibility  about  25%.     Inter-assay  variation  for  any 
of  these  three  parameters  can  be  100%.     These  figures  were  obtained 
using  enzyme  activity  given  as  units  per  mg  DNA;   the  same  results  are 
obtained  when  the  data  are  expressed  as  units  per  culture  or  per  10^ 
cells.     The  major  problem  remains  the  inability  to  mitogen  activate 
lymphocytes  to  the  same  state  when  they  are  cultured  on  different  days. 
The  use  of  different  kinds  of  purity  of  mitogens,  different  lots  of 
fetal   calf  serum,  and  different  initial   cell   concentrations  has  not 
eliminated  this  problem.     The  most  promising  approach  for  correcting 
for  differences  in  mitogen  activation  is  measurement  of  NADH-cytochrome 
ic  reductase.     This  microsomal   enzyme  activity  is  easily  measured  in 
cultured  human  lymphocytes,   is  not  affected  by  inducers  of  AHH,   is 
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proportional  to  the  number  of  mitogen-  activated  cells,  and  parallels 
mitogen  activation.  While  day-to-day  variations  in  AHH  activity  have 
not  been  eliminated,  for  a  given  group  of  individuals,  repeatable 
differences  in  AHH  levels  between  these  individuals  do  exist  if  they  are 
cultured  and  assayed  on  the  same  days. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  determination  of  the  potential  susceptibility  of  individuals  to 
chemical  carcinogenesis  in  general  and  to  tobacco-related  carcinogenesis 
in  particular  is  of  obvious  significance  to  the  biomedical  research  pro- 
gram and  the  program  of  the  Institute.  We  feel  that  the  level  of  AHH 
complex  has  the  capability  of  determining  this  susceptibility.  The 
standardization  of  this  enzyme  system  as  it  applies  to  the  human  situation 
will  be  a  major  step  towards  fulfilling  this  goal. 

Proposed  Course:  To  continue  to  search  for  a  method  to  correct  for 
variations  in  mitogen  activation  (currently  NADH-cytochrome  c  reductase 
is  being  evaluated).  Second,  to  examine  AHH  levels  in  fresh  noncultured 
leukocytes  from  smokers  and  nonsmokers  since  preliminary  data  suggest 
that  leukocytes  of  smokers  possess  higher  AHH  levels  than  nonsmokers. 
Third,  to  study  the  mitogen  responsiveness  of  lymphocytes  from  lung 
cancer  patients  as  a  prelude  to  determining  AHH  levels  in  this  group. 

Date  Contract  Initiated:  June  28,  1974 

Current  Annual  Level :  $44,700  (6  months) 

NEW  YORK  UNIVERSITY  MEDICAL  CENTER  (N01-CP3-3241 ) 

Title:  Studies  on  Carcinogenic,  Cocarcinogenic  and  Tumor-Promoting 
Principles  of  Tobacco  and  Tobacco  Smoke 

Contractor's  Project  Director:  Dr.  Benjamin  L.  Van  Duuren 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives :  To  determine  the  nature  of  the  carcinogenic,  cocarcinogenic 
and  tumor-promoting  agents  that  are  known  or  suspected  components  of 
tobacco  leaf  extracts  and  of  cigarette  smoke  condensate. 

Major  Findings:  Based  on  our  earlier  studies,  we  have  continued  during 
the  past  year  to  examine,  side  by  side,  the  tumor-promoting  and  cocar- 
cinogenic activities  of  a  number  of  phenols  and  polyphenols  on  mouse 
skin.  It  has  become  abundantly  apparent  from  this  work  that  not  all 
tumor-promoting  agents  have  cocarcinogenic  activity.  Whether  the 
reverse  is  true  is  at  present  not  clear.  This  major  new  finding  was 
followed  up  by  subjecting  a  number  of  phenols,  polyphenols,  and  long- 
chain  aliphatic  hydrocarbons  to  mouse  skin  bioassays.  This  work  showed 
that  catechol,  the  most  abundant  phenol  in  cigarette  smoke  condensate. 
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has  potent  cocarcinogenic  activity,  with  a  low  dose  of  benzo(a)pyrene 
as  carcinogen.     The  same  applies  for  pyrogallol  which  has  not  yet  been 
definitively  reported  as  a  constituent  of  cigarette  smoke  condensate. 
Similar  findings  were  obtained  with  certain  long-chain  aliphatic 
hydrocarbons  which  are  known  components  of  cigarette  smoke  condensate. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 
Lung  cancer  is  one  of  the  leading  causes  of  cancer  death,  and  the 
importance  of  cigarette  smoking  in  the  etiology  of  this  disease  is  well 
established.     Therefore,   the  identification  of  the  agents  responsible 
for  the  deleterious  health  effects  of  cigarette  smoke  is  of  critical 
importance  for  the  ultimate  reduction  of  cancer  risk  due  to  cigarette 
smoking.     The  identification  of  these  agents  and  an  understanding  of 
their  biological   effects  and  their  mode  of  action  can  lead  to  their  re- 
moval  from  tobacco  and/or  cigarette  smoke. 

Proposed  Course:     The  examination  of  the  tumor-promoting  and  cocarcino- 
genic activity  of  a  variety  of  phenolic  and  related  compounds   is  con- 
tinuing.    The  cocarcinogenic  and  tumor-promoting  activity  of  a  series  of 
alkanes,  alkenes,  terpenes,   fatty  acids  and  alcohols  of  tobacco  leaf 
and/or  cigarette  smoke  condensate  is  currently  being  evaluated. 

Date  Contract  Initiated:     January  1,   1975 

Current  Annual  Level :  $70,407  (6  months) 


NORTH  TEXAS  STATE  UNIVERSITY  (N01-CP5-5626) 

Title:  Standardization  of  Aryl  Hydroxylase  Assay  as  a  Screening 
Method  To  Determine  Smoking  Hazards  in  Man 

Contractor's  Project  Director:  Dr.  Elroy  Cantrell 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  (a)  To  examine  several  human  tissues  as  potential  sources 
of  biopsy  material  for  studies  of  carcinogen  metabolism  in  man;  (b)  to 
identify  and  select  the  tissue(s)  most  advantageous  with  regard  to 
safety  and  lack  of  trauma  to  the  volunteer  or  patient,  suitability  for 
metabolism  studies  as  proposed,  and  ease  of  collection;  (c)  to  optimize 
and  standardize  the  methods  for  measuring  carcinogen  metabolism  in 
human  tissue  with  reproducibility  and  accuracy;  (d)  to  improve  and 
characterize  the  techniques  for  measuring  induction  and  inducibility  of 
the  AHH  enzyme  complex  in  man;  (e)  to  examine  alternate  enzyme  inducers 
and  substrates  for  use  in  the  above  test  systems;  and  (f)  to  suggest 
procedures  for  potential  screening  tests  of  AHH  levels  in  man  as  it  may 
relate  to  cancer. 
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Major  Findings:     The  studies   reported  last  year  were  continued  and 
recent  findings   include:    (a)  AHH  levels  in  pulmonary  alveolar  macro- 
phages  (PAMs)  were  compared  with  the  characteristics  of  AHH  induction 
in  cultured  human  lymphocytes  obtained  from  volunteers  and  patients. 
In  healthy  smokers  and  nonsmokers,  there  was  a  positive  correlation 
between  AHH  levels  in  freshly  harvested  PAMs  and  the  induction  ratios 
in  cultured  lymphocytes.     The  correlation  coefficients  were  0.892  and 
0.908,   respectively  (p     0.001).     Confirmed  lung  cancer  patients  ex- 
hibited an  inverse  correlation  between  AHH  in  PAMs  and  the  induction 
ratios   in  cultured  lymphocytes.     The  correlation  coefficients  for  23 
smoking  cancer  patients  and  8  nonsmoking  cancer  patients  were  -0.415 
and  -0.324,   respectively.     Correlation  in  the  smoker  group  was  signifi- 
cant at  p     0.05.     (b)  The  sample  population  of  healthy  smokers  showed 
variation  in  AHH  levels   in  PAMs  and  induction  in  lymphocytes,  with 
about  70%  being  low  for  both  characteristics.      In  contrast,  only  about 
15%  of  the  smoking  cancer  patients  were  low  for  both  characteristics. 

(c)  Induction  ratios   (treated/nontreated)   in  the  cultured  lymphocytes 
were  more  clearly  correlated  with  AHH  levels  in  the  PAMs  than  were  the 
actual   constitutive  or  induced  levels   in  96-hour  cultured  lymphocytes. 

(d)  A  simplified  assay  procedure  was  developed  for  measuring  AHH  in 
cultured  lymphocytes.     The  metabolite  may  be  measured  directly  inside 
the  cells  without  the  extraction  steps  in  the  previous  assay  procedure. 

(e)  A  high-speed  cell   sorter/analyzer  was  employed  to  quantitate  the 
amount  of  hydroxybenzo(a)pyrene  in  individual   cells.     Cultured  cells 
exposed  to  the  inducer  benz(a)anthracene  tended  to  have  more  BPOH  than 
control   cells,   but  in  both  populations  only  a  few  of  the  total   popula- 
tion of  cells  seemed  to  be  active  for  AHH.     This  technique  may  become 
useful   for  measuring  AHH  in  small   samples  of  tissue  or  cells. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 
If  levels  of  AHH  in  an  individual   are  related  to  risk  or  presence  of 
lung  cancer  in  response  to  the  chemical    insult  of  smoking,   then  a 
convenient  method  for  measuring  AHH  in  man  is  required.     With  simple 
and  inexpensive  techniques  which  are  a  reliable  indicator  of  an 
individual's  AHH  characteristics,   the  NIH  could  initiate  a  large-scale 
screening  program  to  identify  those  persons  at  risk.     Such  persons 
could  be  counseled  accordirg  to  their  needs  as  they  may  relate  to 
life-styles  of  individuals. 

Proposed  Course:  We  shall  continue  the  studies  of  AHH  in  normal 
volunteers  and  in  cancer  patients.  Our  feeling  at  present  is  that 
a  single  test  will  not  adequately  define  cancer  risk,  but  that  a  small 
battery  of  tests  could  have  quite  reliable  predictability  and  possibly 
have  some  diagnostic  applications.  Other  tests,  such  as  CEA  and  alpha- 
2-macroglobulin  levels,  are  being  considered  for  incorporation  into  a 
testing  program  in  the  future. 

Date  Contract  Initiated:     July  15,   1974 

Current  Annual  Level :  $23,783 


108 


PRINCETON  UNIVERSITY  (SHP-75-108) 

Title:  A  Computer-Simulated  Cigarette  Model  for  Use  in  the  Development 
of  Less  Hazardous  Cigarettes 

Contractor's  Project  Director:  Dr.  Martin  Summerfield 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  The  objective  of  this  project  is  to  develop  a  simplified 
mathematical  model  of  cigarette  combustion  which  will  provide  a 
rational  description  of  the  processes  within  a  burning  cigarette  which 
convert  tobacco  into  smoke  and  other  chemical  products.  The  ultimate 
aim  is  to  provide  an  explicit  link  between  cigarette  design  parameters 
and  the  resultant  smoke  composition  via  a  computer  program. 

The  first  phase  of  the  program  will  consider  constant  draw  from  ignition, 
including  char  oxidation.  In  Phase  II,  the  thermophysical  factors  re- 
quired to  describe  free  burning  will  be  added,  and  the  phase  I  model 
will  be  expanded  to  include  tar  formation  and  CO,  CO2  and  H2O  high- 
temperature  reactions.  Phase  III  will  focus  on  three  health-related 
species,  i.e.,  CO,  TPM  and  nicotine,  in  a  puff/relaxation  cycle  and 
includes  experiments  to  test  model  predictions. 

Major  Findings:  This  program  was  begun  in  March;  it  is  therefore 
premature  to  state  major  findings. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  experimental  development  of  less  hazardous  cigarettes  depends  on  the 
identification  of  variables  which  cause  adverse  health  effects  and  on 
the  manipulation  of  the  variables  to  diminish  those  effects.  A  sub- 
stantial experimental  program  is  being  carried  out  to  accomplish  this. 
Variables  have  been  selected  on  the  basis  of  experiment  and  judgment 
and  have  been  manipulated  singly  or  in  combination.  Tumorigenesis  and 
other  adverse  health  effects  of  the  resulting  experimental  cigarettes  have 
been  measured,  and  the  results  have  been  combined  with  other  inputs  to 
design  further  experiments.  Each  experiment  is  a  large  and  extensive 
effort  lasting  for  18  months  and  capable  of  handling  some  25  to  35  experi- 
mental cigarette  types.  With  a  complex  and  extensive  field  to  explore, 
the  National  Cancer  Institute  needs  a  method  to  select  the  most  important 
cigarette  design  parameters;  in  this  way,  the  logistically  demanding 
large  experiments  will  evaluate  only  the  most  promising  new  designs  of 
potentially  less  hazardous  cigarettes. 

There  is  reason  to  believe  that  computer  simulation  may  assist  in 
screening  alternative  approaches  to  the  design  of  less  hazardous  ciga- 
rettes. The  concept,  in  brief,  is  a  model  based  on  established  relation- 
ships in  physical  and  chemical  science,  with  input  variables  which  are 
controllable  in  the  makeup  of  cigarettes  and  outputs  describing  the 
quantity  and  physical  state  of  any  particular  smoke  component  for  each 
selected  set  of  input  variables. 
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Proposed  Course:  The  contractor  will  undertake  computer  simulation 
efforts  as  planned.  Periodic  reviews  of  the  model  will  assure 
simulation  fidelity. 

Date  Contract  Initiated:  March  1,  1976 

Current  Annual   Level :     Phase  I,  $13,000 


ROSWELL  PARK  MEMORIAL  INSTITUTE  (SHP-75-n3) 

Title:  Bioassay  of  Cigarette  Smoke  Condensate  by  the  Sebaceous 
Gland  Suppression  Test 

Contractor's  Project  Director:  Dr.  Fred  G.  Bock 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  To  determine  the  sebaceous  gland  suppression  (SGS)  index 
of  experimental  cigarette  smoke  condensates  that  have  been  or  are  being 
tested  for  carcinogenic  activity  in  mouse  skin.  Multiple  regression 
equations  relating  the  sebaceous  gland  suppression  index,  chemical 
analytical  data,  and  carcinogen  potency  may  then  be  used  to  select  the 
most  promising  candidate  cigarettes  for  long-term  studies. 

Major  Findings:  The  study  has  just  begun.  The  first  five  samples  of 
cigarette  smoke  condensates  have  been  placed  on  test. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Preliminary  experiments  have  indicated  good  correlation  between  the 
SGS  index  and  mouse  skin  carcinogenic  potency  of  experimental  cigarette 
smoke  condensates.  To  some  extent,  this  correlation  is  independent 
of  the  concentration  of  benzo{a)pyrene  in  the  various  condensates.  SGS 
will  therefore  provide  a  second  criterion  by  which  promising  candidate 
cigarettes  can  be  selected  by  short-term  assays.  The  study  will  be  of 
further  value  to  the  extent  that  it  helps  to  identify  the  sebaceous 
gland  suppressor  of  smoke  condensates.  Such  a  result  could  lead  to  a 
better  selection  of  chemical  indicators  of  the  carcinogenic  potential 
of  cigarettes. 

Proposed  Course:  Five  experimental  condensates  will  be  assayed  in  the 
next  three  weeks  to  evaluate  the  methodology.  Following  completion  of 
this  work,  three  experimental  condensates  will  be  assayed  each  two 
weeks  throughout  the  contract  period. 

Date  Contract  Initiated:  February  16,  1976 

Current  Annual  Level:  $22,121 
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SOUTHWEST  FOUNDATION  FOR  RESEARCH  AND  EDUCATION  (SHP-74-102) 

Title:  Feasibility  of  Inhalation  Testing  of  Cigarettes 
in  Baboons 

Contractor's  Project  Director:  Dr.  Henry  C.  McGill,  Jr. 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  This  project  aims  to  (1)  demonstrate  the  ability  of  the 
baboon  to  serve  as  a  surrogate  cigarette  smoker  similar  to  the  human; 
(2)  collect  behavioral  and  chemical  absorption  data  as  the  animals 
smoke  several  different  types  of  cigarettes;  (3)  conduct  experiments 
to  detect  possible  nicotine  dependence  in  smoking  animals;  (4)  develop 
an  automated  cigarette  dispenser;  and  (5)  make  recomendations  as  to 
the  feasibility  of  using  the  baboon  as  a  model  to  study  the  effects  of 
cigarette  smoking,  especially  on  the  cardiovascular  system. 

Major  Findings:  To  date  the  project  has  (1)  successfully  developed  the 
necessary  instrumentation  and  training  techniques;  (2)  trained  11 
animals  to  smoke  cigarettes  in  a  human-like  fashion;  (3)  demonstrated 
that  the  smoking  behavior  of  the  animals  can  be  controlled  by  operant 
conditioning  techniques;  (4)  shown  that  the  animals  will  smoke  at 
least  five  different  kinds  of  cigarettes;  (5)  found  that  the  baboons 
develop  carboxyhemoglobin  levels  comparable  to  those  of  human  cigarette 
smokers;  and  (6)  measured  smoking  puff  profiles  in  baboons  and  demon- 
strated that  they  are  similar  to  those  of  human  smokers. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  project  will  provide  a  nonhuman  primate  model  of  cigarette  smoking 
that  can  be  used  to  test  selected  cigarettes  for  their  immediate  and 
long-term  effects  on  cardiovascular  and  pulmonary  disease.  This  model 
can  supplement  other  animal  models  used  for  this  purpose. 

Proposed  Course:  Once  the  current  project  is  completed,  the  next  step 
will  be  to  exploit  the  developed  capacity  to  use  the  baboon  as  a  ciga- 
rette smoking  model.  Experiments  will  be  proposed  to  identify  substances 
in  cigarettes  which  can  be  modified  or  eliminated,  and  to  examine  how 
alterations  in  cigarette  composition  and  manufacture  to  reduce  the  health 
hazards  associated  with  smoking. 

Date  Contract  Initiated:  October  1,  1975 

Current  Annual  Level:  $55,447  for  9  months 
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UNIVERSITY  OF  MARYLAND  (N01-CP4-3312) 

Title:  Metabolic  Studies  on  Tobacco  Smoke  Constituents 
and  Pharmacokinetics  of  Nicotine  in  Animals 

Contractor's  Project  Director:  Dr.  Joseph  Adir 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  To  determine  the  rate  and  extent  of  biotransformation  of 
nicotine  and  to  characterize  its  pharmacokinetics  in  rats  after 
cigarette  smoking. 

Major  Findings:  The  pharmacokinetics  of  nicotine  were  characterized  in 
the  rat  following  intravenous  administration  of  ^^C-methyl -nicotine. 
Male  Fischer  344  rats  were  given  nicotine  in  doses  of  0.08,  0.4,  or  0.8 
mg/kg.  Timed  blood  samples  were  collected  for  up  to  30  hours  into 
heparinized  syringes  via  an  arterial  cannula  chronically  implanted  into 
the  abdominal  aorta  of  the  rat.  Nicotine  was  separated  from  its  metabo- 
lites in  plasma  by  thin-layer  chromatography  (TLC).  The  disappearance 
of  unchaged  nicotine  from  the  plasma  was  biexponential ,  indicative  of 
the  two- compartment  pharmacokinetic  model.  The  mean  biologic  half-life 
following  pseudo-distribution  equilibrium,  tJs(3),  ranged  from  0.92  to 
1.07  hrs.  In  addition,  nicotine  was  shown  to  have  both  a  large  volume 
of  distribution  (mean  Vd,g=  3.97  to  5.99  L/kg)  and  total  body  clearance, 
TBC  (mean  TBC  =  2.5  to  4.J  L/hr/kg).  These  findings  suggest  that  nicotine 
is  widely  distributed  in  the  body  and  that  there  are  other  pathways  for 
elimination  of  nicotine  from  the  body  in  addition  to  the  renal  and  hepatic 
routes.  There  was  a  rapid  rate  of  formation  of  cotinine,  with  the  maxi- 
mum plasma  levels  being  reached  within  ]h   hours  after  nicotine  adminis- 
tration. The  decline  of  cotinine  plasma  levels  was  monoexponential  and 
relatively  slow,  with  a  mean  half-life  ranging  from  5.4  to  6.4  hours. 
The  mean  Vd  of  cotinine  (1.24  to  1.53  L/kg)  is  considerably  smaller  than 
that  for  nicotine,  suggesting  that  cotinine  is  not  as  extensively  dis- 
tributed as  its  precursor.  The  radioactivity  remaining  at  the  origin 
following  TLC  separation  (origin  activity)  represents  presumably  more 
polar  metabolites  of  nicotine,  among  which  is  nicotine-1 '-N-oxide. 
Appearance  of  this  activity  from  the  plasma  was  biexponential,  with  the 
mean  half-life  of  the  terminal  phase  ranging  between  18  and  27  hours. 
The  pharmacokinetics  of  nicotine  and  its  metabolites  appear  to  be  in- 
dependent of  the  doses  employed  in  these  experiments. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  pharmacokinetic  data  derived  from  the  intravenous  administration  of 
nicotine  allow  for  the  characterization  of  the  rate  and  extent  of  ab- 
sorption of  nicotine  in  the  rat  following  cigarette  smoke.  These  studies 
are  presently  under  way  in  this  laboratory.  Therefore,  the  overall 
metabolic  fate  and  associated  kinetics  of  nicotine  as  a  major  constituent 
of  tobacco  smoke  will  be  elucidated.  Ultimately,  such  knowledge  will 
assist  in  the  continuous  efforts  of  the  NCI  to  reduce  the  health  hazards 
of  smoking. 
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Proposed  Course:  The  data  resulting  from  the  administration  of  nicotine 
to  rats  by  inhalation  of  a  cigarette  smoke  are  presently  being  analyzed 
pharmacokinetically  so  as  to  describe  the  extent  and  rate  of  absorption 
from  cigarette  smoke,  the  elimination  of  nicotine  by  metabolism  and 
urinary  excretion,  and  the  formation  and  elimination  of  the  major  metabo- 
lites of  nicotine. 

Date  Contract  Initiated:  September  1 ,  1974 

Current  Annual  Level :  $17,000 

U.S.  DEPARTMENT  OF  AGRICULTURE  (Y01-CP6-0209) 

Title:  Studies  on  Close  Grown  Tobacco 

Contractor's  Project  Director:  Dr.  T.  C.  Tso 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  Preliminary  work  has  demonstrated  that  tobacco  produced  in 
a  high  population  density  resulted  in  reducing  nicotine  and  tar  content 
in  cigarette  smoke  in  comparison  with  conventionally  produced  materials. 
Experimental  tobacco  will  be  produced  jointly  by  North  Carolina  State 
University  and  the  Oxford  Experimental  Station,  North  Carolina  at  a 
density  of  30,000  per  acre  in  comparison  with  the  conventional  6,000- 
6,500  plants  per  acre.  The  whole  close  grown  plant  will  then  be  harvested 
using  a  "forage  harvesting"  operation  and  thei  subjected  to  either  "modu- 
lar" curing  or  "homogenized  leaf  curing."  For  the  development  of  a  safer 
tobacco,  the  cured  material  will  be  reconstituted  into  sheets  with  or 
without  removal  of  certain  protein  fractions  and/or  radioelements. 

Major  Findings:  ARS  is  responsible  for  coordinating  this  project  with 
N.C.  State  University,  the  Oxford  Tobacco  Station,  N.C.,  and  laboratories 
experienced  in  extraction  and  reconstitution.  Tobacco  plants  have  been 
seeded  for  the  1976  crop.  Samples  of  1975  crop  are  being  used  for 
developing  new  techniques  for  extraction  and  reconstitution,  which  are 
under  way. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  overall  objective  of  this  research  is  to  develop  a  less  hazardous 
cigarette.  This  close  grown  tobacco  with  the  new  curing  process  has 
great  potential  in  reducing  nicotine,  tar,  and  other  undesirable  compon- 
ents in  smoke,  including  extraction  or  removal  of  proteins  and/or  radio- 
elements.  Other  nondesirable  precursors  may  also  be  removed  and  desirable 
ones  added.  Physical  properties  of  the  sheet  can  be  improved  to  meet  most 
suitable  combustion  conditions. 
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Proposed  Course:  The  1975  crop  is  under  study  in  ARS.  The  preliminary 
findings  would  serve  as  a  valuable  reference  in  charting  the  course 
for  further  study  by  the  Tobacco  Working  Group  for  the  crop  produced  in 
1976.  The  development  of  new  technology  for  field  operation,  utilization 
of  stalks,  perfection  of  homogenized  leaf  curing  and  modular  curing,  and 
removal  of  undesirable  precursors  in  leaf  would  reflect  in  the  smoke 
chemistry  and  the  biological  data  of  the  modified  products. 

Date  Contract  Initiated:  February  9,  1976 

Current  Annual  Level :  $20,830  (through  6/30/76) 

VETERANS  ADMINISTRATION  HOSPITAL,  EAST  ORANGE,  NEW  JERSEY  (Y01-CP4-0205) 

Title:  Effects  of  High  and  Low  Nicotine  Cigarettes  on  Male 
Beagle  Dogs 

Contractor's  Project  Director:  Dr.  Oscar  Auerbach 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  continuation  of  the  program  as  described  in  the  research 
proposal  of  Determining  the  Significance  of  the  Development  of  Pulmonary 
and  Cardiovascular  Disease  During  Chronic  Smoking,  Using  Male  Beagle  Dogs. 

To  determine  whether  nicotine  is  importantly  involved  in  the  harmful 
effects  produced  in  male  beagle  dogs  by  daily  inhalation  of  cigarette 
smoke. 

To  determine  the  significance  of  the  development  of  pulmonary  and  cardio- 
vascular diseases,  which  include  proliferative  and  dysplastic  changes  in 
the  tracheobronchial  epithelium,  pulmonary  interstitial  fibrosis  and 
emphysema,  arteriosclerosis  and  bronchiolar  epithelial  changes. 

Major  Findings:  The  study  concerns  itself  with  the  respiratory  exposure 
of  male  beagle  dogs  to  smoke  from  cigarettes  of  high  and  low  nicotine 
content.  The  smoke  is  administered  via  tracheostoma  from  smoking  machines 
designed  by  Arthur  D.  Little,  Inc.  of  Cambridge,  Mass. 

The  ADL  machine  delivers  a  puff  volume  of  35  cc  of  smoke  at  twenty-second 
intervals,  providing  three  puffs  per  minute  per  dog.  The  animals  receive 
six  cigarettes  in  the  morning  and  six  cigarettes  in  the  afternoon,  seven 
days  a  week. 

Thus  far,  several  dogs  have  died  and  have  been  extensively  examined.  The 
findings  definitely  indicate  that  the  dogs  are  receiving  a  good  dose  of 
cigarette  smoke  and  that  there  are  definite  changes  related  to  cigarette 
smoking.  There  are  changes  within  the  lung  tissue  which  indicate  the 
damage  done  by  the  inhalation  of  cigarette  smoke.  The  following  are 
summaries  of  the  findings  of  these  dogs. 
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One  animal  (AGM-20)  of  the  high-nicotine  group  succumbed  on  June  29, 
1974  after  having  smoked  1,004  high-nicotine  cigarettes  in  170  smoking 
days.  Multiple  infarcts  were  present  in  six  of  the  seven  lobes  of  the 
lung.  The  dog  died  of  pulmonary  insufficiency.  Bronchopneumonia  was 
present,  and  abscesses  were  found  in  the  right  intermediate  and  right 
diaphragmatic  lobes  of  the  lung.  There  was  evidence  of  a  pulmonary 
fibrosis  and  emphysema,  being  more  advanced  in  the  upper  lobes.  A  point 
of  interest  was  the  presence  of  basal  cell  hyperplasia  within  the  bronchial 
epithelium  and  beginning  atypism  in  basal  cells  of  all  parts  of  the 
tracheobronchial  tree. 

A  second  animal  (MB-30)  of  the  high-nicotine  group  succumbed  on  October  5, 

1974,  after  having  smoked  a  total  of  2,192  high-nicotine  cigarettes  in 
269  smoking  days.  The  essential  findings  were  those  of  a  pulmonary 
fibrosis  and  emphysema  of  a  slight  to  moderate  degree,  present  chiefly  in 
the  subpleural  aspects  of  the  lobe.  In  addition  to  the  fibrosis  and 
emphysema,  there  was  also  a  basal  cell  hyperplasia  of  the  bronchial 
epithelium  of  a  slight  to  moderate  degree  with  slight  atypism.  This  is 
seen  in  the  atypical  nuclei  present  in  the  basal  layers  of  the  bronchi. 
The  dog  also  developed  a  thrombosis  in  the  right  and  left  auricular 
appendages,  with  resultant  emboli  and  pulmonary  infarcts  in  the  left 
apical,  left  diaphragmatic  and  right  intermediate  lobes.  The  changes  in 
this  dog  (MB-30)  were  not  much  further  advanced  than  those  present  in 
AGM-20,  who  died  after  170  days  of  smoking. 

A  third  animal  (JV-82)  of  the  high-nicotine  group  died  during  the  morning 
smoking  session  on  December  16,  1974.  He  had  smoked  3,048  high-nicotine 
cigarettes  in  341  smoking  days.  In  this  dog,  the  findings  were  not  as 
extensive  as  one  would  have  expected  when  compared  with  the  findings  in 
dog  AGM-20.  There  was  only  slight  pulmonary  fibrosis  and  emphysema  in 
the  lungs.  The  changes  in  the  lungs  also  showed  the  presence  of  fat  and 
brown  pigment  granulomas  which  were  the  result  of  the  inhalation  of  the 
particles  in  the  cigarette  smoke.  The  lumen  of  the  right  ventricle  was 
greatly  dilated.  Usually  when  dogs  die  while  they  are  smoking,  the  cause 
of  death  in  the  majority  of  instances  is  that  of  an  extensive  right  heart 
failure.  Here  the  right  ventricle  was  extensively  dilated  and  the  apex 
was  rounded. 

Additional  points  of  interest  in  this  case  were  the  foci  of  hemorrhage 
into  the  alveolar  spaces  and  also  the  occasional  small  focus  of  organized 
bronchopneumonia  and  obliterative  bronchitis. 

Another  animal  (NC-01)  of  the  low-nicotine  group  succumbed  on  March  10, 

1975.  He  had  smoked  a  total  of  4,058  low-nicotine  cigarettes  in  425 
smoking  days.  He  died  while  being  treated  for  an  infected  cyst  located 
between  two  toes.  While  restraining  the  animal,  the  animal  struggled 
constantly  during  treatment.  The  cysts  were  drained  and  injected  with 
penicillin  G  and  dihydrostreptomycin.  The  animal  went  into  a  convulsive 
seizure  under  restraint  and  became  comatose.  Artificial  respiration 


115 


was  administered  for  10  to  15  minutes  but  to  no  avail.  The  autopsy 
findings  were  those  of  bronchiolar  proliferation.  The  bronchi  and 
surrounding  glands  were  lined  by  cuboidal  epithelial  cells  similar  to 
those  which  we  see  in  bronchiolo-alveolar  tumors.  The  other  findings 
were  those  of  a  pulmonary  fibrosis  and  emphysema  of  a  slight  to  moderate 
degree,  more  advanced  in  the  upper  lobes.  In  addition,  there  was  slight 
thickening  of  the  pulmonary  arterioles.  There  was  a  basal  cell  hyperplasia, 
The  only  difference  between  this  and  the  heavy  smoking  dogs  is  that  there 
was  a  little  more  atypism  in  the  basal  cells  of  the  heavy  smoking  dogs. 
However,  the  changes  of  pulmonary  fibrosis  and  emphysema  were  present. 

Interesting  in  this  case  wa^  the  presence  of  such  a  large  number  of  fat 
and  brown  pigment  granuloma. 

A  fourth  animal  (MB-32)  of  the  high-nicotine  group  expired  on  May  4,  1975. 
He  had  smoked  a  total  of  4,718  high-nicotine  cigarettes  for  480  days.  On 
May  2,  1975,  the  animal  was  given  1  1/2  cc  of  "Inovar  Vet"  (analgesic 
tranquilizer).  Tartar  was  removed  from  the  teeth  and  the  ears  were 
cleaned.  The  animal  recovered  from  the  tranquilizer  by  4  p.m.  and  was  up 
and  about  in  its  cage.  On  May  3,  1975,  the  animal  was  smoked  by  weekend 
personnel.  There  was  no  report  of  any  adverse  effects. 

There  were  thrombi  in  the  left  and  right  auricular  appendages,  not  an 
infrequent  finding  in  dogs  who  have  smoked  in  the  high-nicotine  group. 
There  were  emboli  to  the  left  apical  and  left  diaphragmatic  lobes.  The 
dog  had  a  rather  extensive  bronchopneumonia  and  these  were  present  in  all 
lobes  of  the  lung.  There  was  also  an  acute  suppurative  bronchitis  which 
had  resulted  in  a  great  denudation  of  the  bronchial  epithelium  throughout 
its  entire  length.  Where  the  epithelium  was  intact,  basal  cell  hyper- 
plasia was  present  and  was  of  a  moderate  degree.  The  epithelium  of  the 
trachea  was  squamous  in  character  and  showed  a  moderate  atypism  with 
some  rather  large  nuclei  present  in  these  zones.  There  was  evidence  of 
pulmonary  fibrosis  and  emphysema,  more  advanced  in  both  apical  lobes. 
There  was  also  presence  of  granulomas  within  the  lung.  There  was  also 
the  presence  of  lung  worms  in  the  center  of  some  of  these  granulomas. 
Another  interesting  feature  was  the  presence  of  a  cylindrical  bronchiecta- 
sis within  the  right  intermediate  lobe.  The  lumens  of  the  bronchi  were 
filled  with  inspissated  material  with  a  ridging  of  the  bronchi.   In  con- 
clusion, there  was  evidence  of  basal  cell  hyperplasia  with  atypism, 
pulmonary  fibrosis  and  emphysema  and  lung  worms  in  the  lung. 

Another  animal  (AW-02)  of  the  low-nicotine  group  succumbed  on  November  5, 
1975.  He  had  smoked  a  total  of  6,194  low-nicotine  cigarettes  up  until  the 
time  of  his  death.  He  had  smoked  for  663  days.  The  animal  was  pulled 
from  the  smoking  line  before  he  finished  the  last  cigarette.  It  was 
observed  that  the  smoke  was  not  going  down  into  the  trachea,  but  instead 
was  going  out  under  the  animal's  skin  with  subcutaneous  emphysema  of  an 
advanced  degree.  Needles  were  applied  to  the  skin  in  an  attempt  to  re- 
lease the  trapped  air.  The  animal  was  given  10  mg  of  promethazine  hydro- 
chloride in  an  attempt  to  counteract  the  edematous  tissue  swelling.  There 
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was  an  attempt  to  keep  the  air  passage  open.  Before  the  animal  died, 
artificial  respiration  was  applied  and  also  an  emergency  enlargement  of 
the  tracheostomy  opening  was  accomplished.  An  autopsy  performed  immedi- 
ately showed  the  tracheostomy  opening  to  be  somewhat  blocked.  The  out- 
standing feature  in  this  case  was  the  minimum  amount  of  pulmonary  fibrosis 
and  emphysema,  which  was  present  in  the  lungs,  where  it  is  present  it 
occurs  chiefly  in  the  left  apical  and  right  apical  lobes.  The  arterioles 
within  the  lungs  were  not  thickened.  It  is  noteworthy  that,  with  the 
exception  of  the  slight  thickness  of  the  arterioles  in  the  periadrenal 
tissue,  there  was  no  evidence  of  arteriolar  thickening  in  the  body.  Within 
the  bronchi  and  within  the  trachea,  the  signs  of  atypism  in  the  basal 
nuclei  were  slight.  The  basal  cell  hyperplasia  within  the  bronchial  glands 
was  of  a  slight  degree  and  the  atypism  was  of  a  slight  degree. 

Another  animal  {VX-40)  of  the  high-nicotine  group  succumbed  on  January  10, 
1976,  after  smoking  a  total  of  7,700  cigarettes  in  718  smoking  days. 
Complete  descriptions  of  the  gross  and  microscopic  examinations  are  being 
processed. 

Blood  analysis,  including  hematocrit,  hemoglobin,  total  white  cell  count 
and  differential  WBC,  platelet  aggregation,  blood  cholestrol,  and  car- 
boxyhemoglobin,  is  to  be  carried  out  by  the  College  of  Medicine  and 
Dentistry  of  New  Jersey. 

Serum  samples  from  the  smoking  dogs  in  the  study  are  being  collected  on 
a  periodic  basis  to  be  held  in  a  frozen  state  for  long-term  studies  (a 
serum  bank)  by  the  National  Cancer  Institute. 

A  collaborative  study  is  being  carried  out  with  the  Senior  Medical 
Investigator  of  the  Bronx,  New  York,  Veterans  Administration  Hospital 
regarding  ACTH  production  in  smoking  beagle  dogs.  The  study  is  to  deter- 
mine whether  plasma  sampling  is  of  value  in  predicting  whether  smoking 
dogs  develop  pathological  changes  associated  with  ACTH  production  and 
whether  there  is  a  correlation  between  histological  changes  and  ACTH 
production  in  lungs  of  smoking  dogs  taken  on  postmortem.  Results  of  the 
study  are  pending. 

Storage,  conditioning  and  distribution  of  cigarettes  prior  to  smoking 
are  thought  to  be  well-handled.  Butt  lengths  of  high  nicotine  (HN) 
cigarettes  are  marked  in  red,  while  low  nicotine  (LN)  cigarettes  are 
marked  in  blue.  Prior  to  smoking,  cigarettes  are  kept  in  a  humidifier  at 
55%  relative  humidity.  Recent  compartmentalization  of  cigarette  trays, 
allowing  cigarettes  to  be  stocked  in  rows  only  two  high,  assures  a  minimum 
48-hour  exposure  to  the  55%  relative  humidity  environment. 

Bioassay  monitoring  of  this  long-term  dog  smoking  study  is  being  accom- 
plished by  the  Bio/Organic  Analysis  Group  of  the  Tobacco  Smoke  Research 
Program,  Oak  Ridge  National  Laboratory,  Oak  Ridge,  Tenn.  The  first  site 
visit  team  consisted  of  Dr.  J.  E.  Caton  (Project  Leader),  Mr.  R.  B. 
Quincy  (Analysis),  and  Dr.  M.  R.  Guerin  (Program  Director).  A  second 
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site  visit  has  been  made,  and  final  conclusions  of  these  visits  must 
await  the  analysis  of  samples  collected.  Preliminary  findings  show  that 
the  high-nicotine  and  low-nicotine  groups  of  dogs  appear  to  be  exposed  to 
approximately  the  same  average  amount  of  total  particulate  material.  In- 
house  studies  suggest  that  the  nicotine  concentration  in  the  TPM  from  a 
given  cigarette  type  is  relatively  constant  even  though  gross  losses  in 
TPM  occur  (due  to  inherent  limitations  of  the  ADL-1  machine). 

This  and  the  visual  observation  of  the  team  that  the  high-nicotine  dogs 
are  obviously  in  greater  distress  than  are  the  low-nicotine  dogs  suggest 
that  a  significantly  different  nicotine  dose  is  being  achieved  in  the  two 
groups.  Confirmation  and  quantitation  await  the  result  of  the  team's 
nicotine  analysis. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  ultimate  goal  of  NCI  research  studies  is  the  design  of  less  hazardous 
cigarettes  for  human  consumption.  Undesirable  health  effects  of  ciga- 
rette smoking  have  been  identified  by  epidemiological  studies  in  man  and 
by  experiments  in  animals.  Tobacco  smoke  is  a  complex  mixture  of  chemicals 
present  in  different  concentrations.  Because  of  this  complexity,  it  has 
been  difficult  to  single  out  the  specific  hazard  contribution  of  each 
constituent,  but  some  of  the  components  which  today  are  considered  most 
significant  in  relation  to  chronic  hazards  are  condensate  or  tar, 
nicotine,  carbon  monoxide,  hydrogen  cyanide  and  nitrogen  oxide. 

Tobacco  itself  contains  more  than  a  hundred  known  chemical  compounds 
including  nicotine.  More  than  270  distinguishable  chemical  compounds 
have  been  identified  in  smoke  from  tobacco  which  enters  the  body  of  the 
smoker,  be  he  animal  or  man. 

It  is  therefore  believed  that  the  developing  pathology  of  the  tissues 
of  the  experimental  animals  in  this  study  will  provide  some  answers  to 
the  role  that  nicotine  plays  in  possibly  being  a  major  contribution  to 
the  harmful  effects  of  cigarette  smoking. 

Proposed  Course:  To  continue  the  program  as  described  in  the  research 
proposal. 

Date  Contract  Initiated:  April  1,  1972 

Current  Annual  Level :  $389,667 
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Projected  Programs 

It  is  now  clear  that  the  achievement  of  a  truly  less  hazardous  cigarette 
is  technologically  possible.  By  altering  tobacco  culture,  tobacco  pro- 
cessing, and  cigarette  construction  in  known  ways,  it  has  been  possible 
to  develop  experimental  cigarette  blends  with  significantly  reduced 
biological  activity  in  mouse  dermal  bioassays.  With  continued  attention 
to  techniques  for  reducing  specific  gas-phase  constituents  (notably  CO 
and  NOx)  and  to  the  role  of  nicotine  in  both  smoking  habit  formation  and 
cardiovascular  insult,  it  may  well  be  possible  to  develop  experimental 
cigarette  blends  with  significantly  reduced  biological  activity  in 
inhalation  assays.  This  work,  coupled  with  the  development  of  flavor 
systems  which  are  in  themselves  biologically  innocuous,  could  lead  to  the 
development  of  cigarettes  which  could  be  used  repeatedly  by  those  people 
who  persist  in  smoking,  without  significantly  increasing  their  risk  of 
developing  lung  cancer  or  other  impairments  to  health. 

This  view  of  what  is  possible  sets  the  stage  for  what  will  be  attempted. 
In  general,  research  studies  on  cigarette  smoke  and  mouse  dermal  assays 
will  be  of  declining  importance.  They  will  be  supplanted  by  efforts  to 
avoid  known  or  suspect  chemical  constituents  of  cigarette  smoke  and  by 
bioassays  more  relevant  to  the  exposure  mode  that  applies  to  human  smokers. 
Attention  will  pass  from  analysis  of  cigarette  smoke  condensate  to  an 
appreciation  of  the  role  of  acceptability  in  cigarette  smoking. 

Experimental  Cigarette  Series.  The  results  of  the  mouse  dermal  assay  of 
the  first  and  second  sets  of  experimental  cigarettes  have  been  evaluated 
and  used  in  designing  the  third  and  fourth  series  of  experimental  ciga- 
rettes. Skin  painting  is  complete  for  the  third  series,  and  analysis 
of  the  data  is  under  way.  Fourth  series  skin  painting  has  begun,  and 
work  on  the  design  of  the  fifth  series  is  being  initiated.  In  this  series, 
reconstituted  tobacco  sheet  technology  will  be  combined  with  tobacco 
extension  by  use  of  inert  fillers.  At  this  time,  chemical  analysis  only 
is  being  planned  for  the  fifth  series  of  cigarettes;  this  analysis  will 
be  used  as  the  basis  for  selecting  the  most  promising  candidates  for 
subsequent  biological  assay. 

Chemistry.  Chemistry  will  continue  to  play  a  major  role  in  the  Smoking 
and  Health  Program;  in  fact,  its  importance  will  increase  in  some  ways. 
It  will  still  be  necessary  to  characterize  the  composition  of  the  smoke 
and  smoke  condensate  from  candidate  less  hazardous  cigarettes,  especially 
those  being  used  in  inhalation  bioassays.  New  techniques,  such  as 
chromatographic  profiling,  will  be  applied.  There  will  be  increased 
attention  to  the  physical -chemical  mechanisms  by  which  particular  chemical 
constituents  of  cigarette  smoke  are  formed  in  cigarette  combustion,  and 
consideration  will  be  given  to  how  particular  constituents  can  be  elimi- 
nated in  cigarette  construction  or  by  smoke  filtration.  Reduced  attention, 
however,  will  be  given  to  the  identification  of  the  biochemical  mechanisms 
by  which  particular  chemical  constituents  of  cigarette  smoke  are  related 
to  biological  response. 
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Bioassay  Projects.  Table  3  gives  one  overview  of  the  bioassay  projects 
expected  to  be  active  in  the  immediate  future.  Of  the  15  projects,  9  are 
inhalation  projects  and  3  noninhalation  assays  also  involve  whole  ciga- 
rette smoke.  Thus,  more  than  three-quarters  of  the  planned  and  present 
projects  will  be  assaying  exposures  like  those  received  by  human  smokers. 
The  Smoking  and  Health  Program  will  continue  to  be  responsive  to  re- 
search aimed  at  improved  bioassays,  but,  during  the  next  5  years,  the 
major  emphasis  is  expected  to  be  on  applications  of  the  dog  inhalation 
bioassay. 

TABLE  3 
Bioassays  Ongoing  and  Expected 


Investigator 
Arthur  D.  Little,  Inc, 


Bioassay 

C  liatoxicity 
Alveolar  Macrophage 

Inhibition 
Cytotoxicity 


Application/ Purpose 

Series  III  &  IV 

Series  III  &  IV 
Series  III  &  IV 


Hazleton  Laboratories 


Mouse  Dermal 
Dog  Inhalation 


Series  III  &  IV 
Effect  of  Nicotine  on 
Pulmonary  Function 


Veterans  Administration 
Hospital,  East  Orange, 
New  Jersey 


Dog  Inhalation 


Bioassay  Demonstration 
High  &  Low  Nicotine 


Battel le  Pacific 

Northwest  Laboratories 


Dog  Inhalation 
Rat  Inhalation 


Bioassay  Evaluation 
Role  of  Nicotine 
Bioassay  Demonstration 


Oak  Ridge  National 
Laboratory 


Rat  Inhalation 


Bioassay  Development 


Southwest  Foundation 
■  for  Res.  and  Educa, 


Baboon  Inhalation 


Feasibility  Study 


Arthur  D.  Little,  Inc. 


Roswell  Park  Memorial 
Institute 

To  Be  Announced 


Bronchial  Epithelium 
Implantation 

Sebaceous  Gland 
Suppression 

Dog  Inhalation 


Feasibility  Study 

Bioassay  Evaluation 

Prescreen  Development 

Atherosclerosis,  Smoking 
(Nicotine,  CO  and  NO^) 
and  Diet 
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T^IBLE  3  (Cont'd.) 


Investigator 
To  Be  Announced 

To  Be  Announced 


Bioassay 
Pigeon  Inhalation 

Dog  Inhalation 


Appi i  cati  on/Purpose 

Atherosclerosis  and 
Smoking  (Nicotine, 
CO  and  NO^) 

Flavor  Toxicity 


Flavor  and  Acceptability.  To  the  maximum  extent  possible,  work  will  be 
accelerated  on  the  development  of  desirable  organoleptic  and  accept- 
ability characteristics  which  could  be  added  to  stripped  or  extended 
tobaccos  without  reintroducing  toxicity  or  long-term  health  hazards. 
Candidate  flavor  constituents  will  be  assayed  singly  and  in  combination, 
both  as  additives  and  as  components  of  cigarette  smoke.  Furthermore, 
the  Smoking  and  Health  Program  will  be  receptive  to  new  approaches  to 
cigarette  flavor  analysis  and  cigarette  flavor  construction. 

Project  Plans  have  been  or  are  being  prepared  for: 

The  Effect  of  Cigarette  Smoke  on  Atherosclerosis 
in  Pigeons 

Inhalation  Bioassay  of  Nicotine,  CO  and  NO^  in 
Cigarette  Smoke  in  Dogs 

Cigarette  Smoke  Dosimetry  in  Man:  Development 
of  Equipment  and  Techniques 

Inhalation  Bioassay  of  Flavor  -  Enhanced 
Cigarettes  Using  Dogs 

Origin  and  Elimination  of  Irritancy  Due  to 
Pyrolysis  Products  of  Stripped  Tobaccos 

Alternative  Approaches  to  Evaluation  of 
Reintroduction  of  Acceptability  into  Less 
Hazardous  Cigarettes 

These  projects  are  expected  to  be  advertised  in  April  and  May  of  1976 
and  awarded  in  July  and  August. 

Additional  programs  being  considered  are: 

•  Studies  of  Deposition  and  Dosimetry  in 
Baboons  in  Inhalation  Bioassay 
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Immunosuppression  and  Immunodeficiency 
as  an  Index  of  Risk 

Depth  of  Inhalation  Apparatus 

Tracheal  Graft  Technique  ,^ 

Multifactorial  Epidemiology 

Study  of  Use  of  D2O,  NO^,  SCN,  CH3CN 
Cigarette  Dose  Estimators  in  Humans 

Allocation  of  Funds 

The  distribution  of  effort  is  shown  graphically  in  Table  4  and  in 
Chart  3. 

It  is  assumed  that  the  new  contracts  previously  described  will  be 
initiated.  Bioassays  connected  with  development  of  a  less  hazardous 
cigarette  account  for  the  largest  outlay  of  funds,  followed  by  expendi- 
tures for  research  in  the  chemistry  of  cigarette  smoke  and  particulate 
matter. 

Program  Management  and  Organization  ( 

The  Smoking  and  Health  Program  is  directed  by  Dr.  Gio  B.  Gori ,  Deputy 
Director,  Division  of  Cancer  Cause  and  Prevention,  and  a  Program 
Manager,  Dr.  Thomas  B.  Owen.  There  is  no  in-house  research  staff; 
Enviro  Control,  Inc.  is  the  prime  contractor,  providing  research 
management  services  and  having  responsibility  for  many  facets  of  the 
program  including  subcontracting. 

The  Smoking  and  Health  Program  of  the  National  Cancer  Institute  is 
subject  to  a  three-tier  review  process  which  proceeds  from  broad  policy 
and  strategic  considerations  to  specific  establishment  of  project 
priorities  and  to  detailed  technical  evaluations.  Throughout  the  process, 
the  Director  of  the  Smoking  and  Health  Program  is  responsible  for  guiding 
the  program,  utilizing  the  established  advisory  mechanisms  in  the  ways 
most  effective  to  meet  program  requirements. 

•  The  first  level  of  review  is  concerned  with  overall  , 

program  strategy,  objectives,  and  major  lines  of 

investigation.  The  Tobacco  Working  Group  has  been  1 

established  to  provide  relevant  information  and 
guidance  from  the  most  qualified  representatives 
of  the  governmental,  industrial,  institutional  and 
academic  sectors. 


U 
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TABLE  < 

Current  Resource  Allocation 

Smoking  «nd  Health  Program 

July  1,  1975  to  June  30,  1976 

(Ongoing  mi   New  Projects)" 


NCI  Administrative  Divlslo 


Program 
Percentage 


Interagency  Agreements 


Cheralstryt  Tobacco 
ChemUtry,  Gas 
Chemistry,  Particulate 
Inhalation  Bloassay/Oogs 
Development  Inhalation  Bloassay 
Pulmonary  Screening 


USDA 

- 

OENL 

203 

406 

VA 

390 

ORNL 

335 

U.  Hi»m1 

10 

HCI  Contractor 


Inhalation  Bloassay/Dogs 
lung  Pellet  Bloassay 
Bloassay  Standardization  (AHK) 
Bloassay  Standardization  (AHH) 
Metabolic  Studies  (nicotine) 
Metabolic  Studies  (HOx,  CO,  HCN) 
Bloassay,  Chemistry  (Particulate) 


b:m 

798 

BNW 

66 

MAI 

44 

NTSU 

24 

U.  HD. 

16 

HRC 

72 

NYU 

145 

Prime  i   Subcontractors 


Management  S  Procurement 
Condensate  Preparation 
Chemistry,  Gas 
Chemistry,  Particulate 
Bloassay,  Skin  Painting 
Epidemiology,  National 
Epidemiology,  Multinational 
Cigarette  Combustion 
Bloassay,  Skin  Painting 
Bloassay,  Sebaceous  Gland 
Bloassay,  Cilia  Cytotoxicity 
Develop  Inhalation  Hodel/Baboons 
Inhalation  Bloassay/Rats 
Inhalation  Bloassay/Oogs 
Nicotine.  CO,  NOx,  Effect/Dogs 
Inhalation  Bloassay/Plgeons 
Pulmonary  Screening/Humans 
Phamacology,  Clin.  Trials/Humans 
Cigarette  Acceptability/Smokers 


ECI 

802 

MEL 

355 

AHF 

222 

AHF 

222 

AHF 

50 

AHF 

250 

Pending 

62 

Princeton  U. 

13 

HAZ 

581 

New 

20 

ADL 

120 

SFRE 

56 

BNW 

563 

HAZ 

501 

Open 

27 

Open 

75 

JHU 

214 

AHF 

104 

AOL 

185 

TOTAL  PROGRAM 


*A1J  cost  figures  annualized.  Values  expressed  as  estimated  funds  (x  1000). 

Funds  Source:  NHLI   852 
NCI   6100 
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Management  and 
Procurement 


Assist 

Population  at  Risk 
Identify 
Population  at  Risk 


Particulate 


All  Dollar  Figures  x  1000 
Total  Funding  S6.952,000 


Skin  Painting 
Bioassay 


All  Flguraj  Asnualizod 


CHART  3.  Current  resource  allocation  for  the 
Smoking  and  Health  Program  for  fiscal 
year  1976. 
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•  The  second  level  of  review  deals  with  individual 
projects,  and  its  specific  purpose  is  to  establish 
the  need  and  relevance  of  each  project.  This 
function  is  accomplished  by  the  Smoking  and  Health 
Review  Board,  a  group  of  government  specialists 
assisted  by  outside  consultants  on  an  ad  hoc  basis 
when  required. 

•  The  third  level  of  review  is  to  provide  detailed 
technical  evaluation  of  individual  projects 
(contracts).  Because  the  Smoking  and  Health 
Program  requires  a  diversified  array  of  scientific 
disciplines  (e.g.,  cardiology,  pathology,  hematology, 
oncology,  biochemistry,  aerosol  and  filtration 
physics,  physiology,  engineering,  analytical  chemistry, 
plant  genetics,  agronomy,  and  numerous  specialized 
fields  of  technology),  it  is  impossible  to  form  a 
standing  committee  of  reasonable  size  to  perform 
technical  evaluation  of  all  projects.  Accordingly, 
the  Director  of  the  Smoking  and  Health  Program 
utilizes  the  ad  hoc  efforts  of  eminent  specialists 

to  accomplish  individual  technical  evaluations  as 
required. 

This  review  process  is  depicted  in  Chart  4,  which  also  shows  the 
relationship  of  various  activities  in  the  Smoking  and  Health  Program. 
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ANNUAL  REPORT 

Diet,  Nutrition  and  Cancer  Program 
Division  of  Cancer  Cause  and  Prevention 
National  Cancer  Institute 
July  1,  1975  through  June  30,  1976 


Introduction 

In  response  to  a  mandate  in  the  1974  amendments  to  the  National  Cancer  Act, 
the  National  Cancer  Program  has  developed  a  Diet,  Nutrition  and  Cancer 
Program.  The  purpose  of  the  program  is  to  develop  and  disseminate  informa- 
tion on  the  interrelationships  between  diet  and  nutrition  and  the  etiology 
of  cancer  and  the  therapy  and  subsequent  rehabilitation  of  the  cancer 
patient.  Administratively  the  program  is  managed  by  the  National  Cancer 
Institute,  Division  of  Cancer  Cause  and  Prevention.  Overall  policy  and 
direction  are  provided  by  an  Advisory  Committee  composed  of  scientists 
from  government,  academia,  and  industry.  Specific  research  projects  to  be 
supported  by  the  program  are  formulated  by  researchers  in  program  defini- 
tion workshops.  These  researchers  represent  various  scientific  disciplines 
such  as  epidemiology,  clinical  oncology,  human  nutrition,  anthropology, 
biochemical  metabolism,  animal  nutrition,  and  the  behavioral  sciences.  The 
projects  formulated  by  the  workshops  are  ranked  by  the  Advisory  Committee 
and  executed  by  both  the  contract  and  grants  mechanisms. 

Background 

It  is  apparent  that  many  chronic  diseases  such  as  heart  disease,  cancer, 
diabetes,  arthritis,  and  dental  caries  are  directly  related  to  diet  and 
nutrition.  Much  of  the  evidence  comes  from  epidemiological  investigations 
and  some  from  laboratory  animal  studies  and  limited  clinical  observations. 

Although  there  is  no  definitive  scientific  evidence  on  causation,  there  are 
various  clues  which  are  associated  with  these  diseases.  These  clues  indi- 
cate that  the  development  of  prudent  dietary  habits  early  in  life  and  the 
continuation  of  these  habits  throughout  life  may  minimize  the  incidence  of 
the  above  diseases.  Also,  it  appears  that  modern  man's  caloric  intake  is 
excessive  relative  to  caloric  expenditure  and  is  directly  associated  with 
many  chronic  diseases. 

Specifically,  with  respect  to  cancer,  there  is  an  increasing  number  of 
studies  relating  dietary  and  nutrient  excesses,  deficiencies,  and  imbalances 
to  cancer  developpient.  For  example,  cancers  of  the  stomach,  colon,  gastro- 
intestinal tract,  pancreas,  and  liver  have  been  specifically  correlated  with 
dietary  and  nutrient  intake. 
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Diet  and  nutrition  are  not  only  important  in  the  etiology  of  cancer  but 
they  are  also  supportive  procedures  for  the  traditional  modes  of  cancer 
therapy  -  surgery,  radiotherapy,  and  chemotherapy.  Preliminary  laboratory 
investigations  also  point  out  that  the  use  of  diet  and  nutrition  may  be 
feasible  for  cancer  therapy  per  se.  Irrespective  of  the  future  role  of 
nutrition  in  the  field  of  therapy,  diet  and  nutrition  will  be  important  in 
improving  the  quality  of  life  and  in  the  ultimate  rehabilitation  of  the 
cancer  patient. 

Unfortunately,  there  is  not  now  at  hand  a  readily  usable  body  of  information 
on  diet  and  nutrition  as  they  relate;  to  cancer  etiology  and  therapy.  Pres- 
ent information  is  disaggregated,  uncoordinated,  and  not  in  a  directly 
usable  form.  The  information  which  does  exist  is  of  limited  value  because 
it  is  based  on  research  oriented  towards  healthy  individuals  under  normal 
conditions. 

For  these  and  other  reasons,  the  Diet,  Nutrition  and  Cancer  Program  is  being 
designed  so  that  it: 

•  is  a  coordinated,  mul tidisciplinary  research  program; 

•  is  targeted  towards  specific  goals  and  objectives; 

•  utilizes  existing  nutritional  and  dietary  methodology  and 
information; 

•  is  oriented  towards  the  development  of  practical  and  directly 
usable  results; 

•  is  responsive  to  the  needs  of  all  segments  of  the  population 
including  children  who  are  often  neglected;  and 

•  disseminates  information  to  the  general  scientific  community 
and  to  the  lay  publ ic. 

The  initial  structure  of  the  program  will  emphasize  etiology  and  therapy 
as  primary  planning  elements.  Adjunct  to  this  are  the  activities  necessary 
to  support,  administer,  and  manage  the  program.  The  following  section 
presents  a  general  overview  of  the  nature  and  orientation  of  the  program 
elements. 

Structure 

Etiology:  This  research  element  is  oriented  towards  ascertaining  the  under- 
lying causes  and  interrelationships  among  dietary  and  nutritional  factors 
and  cancer  development.  Information  derived  from  etiological  investigations 
will  be  utilized  ultimately  to  develop  prudent  dietary  recommendations  to 
minimize  the  incidence  of  cancer  and  other  diseases.   Information  will  also 
provide  the  basis  for  developing  new  concepts  for  therapeutic  regimes. 
Emphasis  will  be  placed  on  ultimately  defining  desirable  diets.  Children 
will  be  a  primary  target  for  investigation  because  chronic  diseases  have 
relatively  long  latent  periods  and  dietary  habits  are  formed  early  in  life. 
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Research  in  etiology  will  be  conducted  in  the  following  areas. 

Evolution:  The  objective  of  this  research  on  dietary  adaptation  and 
animal  models  is  to  obtain  data  and  information  that  will  test  the  following 
hypothesis:  If  cancer,  diet,  and  nutrition  are  related,  the  changes  in 
man's  dietary  habits  (and  his  physiological  adaptation  to  these  habits)  will 
be  accompanied  by  changes  in  his  cancer  experience.  Examination  will  be 
made  of  the  evolutionary  determinants  of  dietary  adaptation  and  of  the 
natural  dietary  habits  of  man  during  his  development  and  animal  models  will 
be  developed  that  might  provide  information  and  data  on  the  effects  of 
changing  food  habits. 

Dietary  excesses  and  deficiencies:  This  area  includes  acute  and 
chronic  studies  of  dietary  alterations  in  man  and  animals  to  assess  the 
effect  of  various  dietary  components  in  carcinogenesis.  Such  factors  as 
under-  or  overnutrition,  protein,  fat,  carbohydrates,  fiber,  vitamins, 
minerals,  and  antioxidants  will  be  studied. 

Epidemiologic  and  dietary  surveys:  The  objective  of  this  research  is 
to  develop  leads  related  to  the  causes  of  cancer.  Leads  will  be  developed 
using  standard  epidemiologic  methodology  in  conjunction  with  dietary  surveys 
using  retrospective,  prospective;,  and  cross-sectional  analyses. 

Therapy:  This  research  element  is  oriented  towards  the  role  of  metabolic 
and  dietary  processes  in  the  development  of  cancer  and  the  use  of  dietary 
and  nutritional  supplementation  in  the  support  of  traditional  cancer  treat- 
ment modalities  -  surgery,  chemotherapy,  radiotherapy.  The  possibility  of 
utilizing  diet  and  nutrition  as  a  direct  therapeutic  regime  is  also  to  be 
evaluated.  Various  methods  of  increasing  the  food  intake  of  anorectic 
cancer  patients  (adult  and  pediatric)  will  be  investigated.  The  expected 
results  to  be  derived  from  this  element  include  the  definition  of  dietary 
recommendations  for  optimal  nutritional  support,  the  development  of  sug- 
gested dietary  intervention  techniques  to  increase  nutrient  intake,  the 
development  of  direct  nutritional  therapeutic  solutions,  and  the  develop- 
ment of  cancer  screening  methods  based  on  changes  in  metabolic  processes. 
The  overall  improvement  of  the  cancer  patients  quality  of  life  is  the  major 
goal  of  this  research  element.  This  will  include  assisting  the  cancer 
patient  to  cope  with  traditional  therapeutic  regimes,  increasing  the  survi- 
val rates,  and  making  rehabilitation  easier.  Emphasis  will  be  placed  on 
the  pediatric  patients  because  they  have  limited  nutrient  reserves  for 
undergoing  therapeutic  regimes  and  have  special  nutrient  requirements  for 
normal  growth  processes;  from  a  psychological  point  of  view,  diet  and  proper 
nutrition  could  have  a  major  impact  on  their  ability  to  cope  with  therapy. 

The  following  research  areas  are  included  in  the  therapy  element. 
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Host- tumor  competition  and  food  intake  deteririinants:  The  objective  of 
this  area  is  to  focus  on  changes  in  metabolic  processes  which  are  produced 
by  cancer  in  man.  These  changes  could  be  in  terms  of  protein,  lipid,  and 
energy  metabolism  and  in  terms  of  toxic  substances  produced  by  the  tumor. 
Initial  research  emphasis  will  be  placed  on  man  and  animal  models  in  which 
tumors  are  early  and  the  metabolic  effects  associated  with  cancer  are 
interpretable.  General  areas  for  specific  research  include: 

•  anorexia  and  weight  loss, 

t  depletion  and  redistribution  of  body  compartments, 
§  energy  and  other  nutrient  problems,  and 

•  processes  by  which  the  above  occur. 

Anorexia:  Behavioral  and  food  modification  intervention.  This  area  will 
include  research  in  the  area  of  the  anorexia  of  malignancy.  Studies  will 
be  undertaken  on  the  alteration  of  taste  and  smell  perception  in  the  cancer 
patient  and  on  the  modification  of  food  receptors  and  of  food  character- 
istics to  improve  caloric  intake. 

Artificial  alimentation:  The  objectives  of  this  research  area  are  to: 

•  demonstrate  that  those  cancer  patients  who' normally  suffer  from 
mal nourishment  can  achieve  a  better  quality  of  life  when  brought 
into  a  normal  metabolic  state  with  artificial  alimentation  and 

t  evaluate  acute  therapeutic  results  of  current  treatments  in 
cancer  patients  who  are  in  a  normal  metabolic  state  as  a  result 
of  artificial  alimentation. 

In  addition  to  the  above  major  research  elements,  various  activities  will 
be  carried  out  by  the  DNCP  in  the  area  of  program  management  and  support. 
These  activities  are  necessary  for: 

•  management  and  technical  activities  in  support  of  the  DNCP, 

•  program  definition  workshops  for  the  DNCP, 

•  provision  of  ad  hoc  consultants  for  proposal  and  grant  applica- 
tion review,  and 

•  development  of  a  technical  information  acquisition  and  dissemina- 
tion system  for  the  DNCP. 
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ENVIRO  CONTROL  INCORPORATED  (NOl-CP-65759) 

Title:  Development,  Management  and  Support  Services  to  the  Diet, 
Nutrition  and  Cancer  Program 

Contractor's  Project  Director:  Mr.  Jack  Fensterstock 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  Assist  in  the  development  of  a  Diet  and  Nutrition  Program 
based  on  data  furnished  by  the  DNCP  Advisory  Committee.  Maintain  and 
enforce  administrative  calendars  of  all  diet  and  nutrition  activities 
which  include:  1)  Organization  and  coordination  of  meetings  and 
development  of  agendas;  2)  Determination  of  attendees  and  arrange 
for  travel,  lodging,  etc.  3)  Maintain  liaison  with  the  DNCP  Advisory 
Committee  and  existing  and  new  diet  and  nutrition  and  cancer  research 
contractors.  Provide  support  for  technical  studies  (e.g.  literature 
search,  abstracts  of  scientific  articles),  definitions  of  new  projects 
and  definition  of  performance  standards.  Monitor  contracts  through 
participation  in  site  visits  and  analysis  of  annual  and  interim  progress 
reports  in  relation  to  specified  performance  standards.  Monitor  program 
expenditures,  budget  projections  and  operations  for  all  DNCP  activities.    ,| 

Major  Findings:  The  initial  structure  of  the  program  will  emphasize  etiology  I 
and  therapy  as  primary  planning  elements.  Adjunct  to  this  are  the 
activities  necessary  to  support,  administer  and  manage  the  program.  Sixteen 
Requests  for  Proposals  and  seven  CREG  announcements  have  come  forth  to 
be  awarded  this  fiscal  year. 

Date  Contract  Initiated:  December  1,  1975  g^ 

Current  Annual  Level :  $344,770     -j^g 


PROJECTS  PROPOSED  FOR  FUNDING  DURING  FY '76 


Funding 
Title  Mechanism 

Review  and  analysis  of  categorical  citation  information         Contract 
relevant  to  the  DNCP 

Optimal  nutritional  support  as  an  adjunct  to  cancer  therapy      Contract 
in  the  pediatric  cancer  patient 

Optimal  nutritional  support  as  an  adjunct  to  cancer  therapy      Contract 
in  the  adult 

Literature  study  on  primitive  populations  in  relation  to  diet     Contract 

Literature  study  on  morbidity  and  mortality  rates  in  nonhuman     Contract 
mammals  in  relation  to  diet 

Literature  study  to  evaluate  health  parameters  in  various        Contract 
human  populations  in  relation  to  diet 

Anorexia  in  the  adult  and  pediatric  cancer  patient  Contract 

Literature  study  on  indicators  of  health  and  nutritional         Contract 
status  with  emphasis  on  primitive  populations 

Survey  of  dietetic  practices  and  procedures  used  in  feeding      Contract 
cancer  patients 

Development  of  a  guidebook  for  inclusion  of  dietary  and         Contract 
anthropometric  parameters  in  cancer  epidemiology  studies 

Studies  of  differential  nutritional  requirements  by  host         Contract 
and  tumor  as  the  basis  for  dietary  treatment  of  cancer 

Application  of  behavior  modification  techniques  in  the  Contract 

treatment  of  anorexia  in  the  cancer  patient 

Correlation  of  epidemiologic  and  metabolic  parameters  Contract 

Identification  of  past,  ongoing,  and  future  dietary  and         Contract 
nutritional  surveys  and  cancer  epidemiology  studies 

Evaluation  of  the  role  of  learned  food  aversion  in  the  Contract 

cancer  patient 

Gustatory  (taste)  evaluation  of  cancer  patients  Contract 
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Projects  Proposed  for  Funding  During  FY' 76 
(continued) 


Funding 
Title  Mechanism 

Effect  of  carcinogens  in  different  strains  of  rats  Grant 

Development  of  procedures  for  the  metabolic  study  of  adult       Grant 
and  pediatric  cancer  patients 

Epidemiologic  study  of  dietary  components  and  cancer  Grant 

development 

Effect  of  fat  type  and  level  on  spontaneous  and  chemically       Grant 
induced  cancers 

Role  of  dietary  fiber  sources  on  intestinal  function  and         Grant 
cancer  development  in  humans 

Effect  of  fat  saturation  and  level  on  spontaneous' and  Grant 

chemically  induced  cancers 

Effect  of  nutritional  and  environmental  stress  on  carcinogensis    Grant 
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SUMMARY  REPORT 

OFFICE  OF  THE  ASSOCIATE  DIRECTOR,  FIELD  STUDIES  &  STATISTICS  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
July  1,  1975  -  June  30,  1976 

"There  are  more  things  on  heaven  and  earth,  Horatio,  than  are 
dreamed  of  in  your  philosophies." 

W.  Shakespeare  (Hamlet) 

"...and  not  all  of  them  are  carcinogenic." 

NCI 

Oriental  calendars  have  the  year  of  the  horse,  the  year  of  the  dog,  the  year 
of  the  tiger,  etc.  For  Field  Studies  and  Statistics,  FY  1976  was  a  double 
year:  the  year  of  the  environment  and  the  year  of  interaction.  Great  atten- 
tion and  effort  was  paid  to  the  environment,  and  to  possible  environmental 
causes  of  cancer.  Substantial  enlargements  were  made  in  our  thinking  and  our 
concepts  of  the  interaction  of  the  environment  and  the  host,  and  of  interac- 
tions within  the  environment,  all  as  part  of  a  systems  view  of  carcinogenesis. 

Conceptually,  the  major  advances  came  through  the  growing  awareness  of  the 
interdependence  of  elements  of  the  cancer  system.  Cigarettes,  the  major  known 
single  cause  of  cancer  are  being  seen  sometimes  in  the  role  of  an  initiator, 
sometimes  in  the  role  of  a  promoter,  and  less  and  less  often  as  a  free-standing, 
independently  acting  single  "agent."  The  role  of  the  host  (the  blue-eyed  blond 
who  develops  skin  cancer  while  his  dark  haired,  dark  skinned  equally  exposed 
friend  does  not)  is  becoming  clearer. 

The  psychological,  social,  and  socio-economic  roles  in  cancer  are  being  explored 
and  perhaps  even  better  understood.  Black-white  differences,  urban-rural 
differences  help  explain  some  of  the  variation  in  cancer  incidence  and  mortality 
but  not  all.  Cancer  as  a  product  of  a  "way  of  life"  is  being  better  understood 
through  comparisons  of  living  styles  among  migrants  and  of  different  religious 
and  ethnic  groups. 

As  part  of  the  ongoing  activity  of  the  FS&S  program,  hypotheses  concerning  the 
etiology  of  cancer  are  being  explored,  tested,  evaluated,  and  (sometimes)  dis- 
carded. An  hypothesis  concerning  stomach  cancer,  and  the  possible  relationship 
to  nitrosamine  formation  and  degradation  was  published  in  Lancet.  Another 
hypothesis  relating  certain  cancers  -  including  breast  cancer  -  to  tobacco  and 
alcohol  use,  and  these,  in  turn,  to  socio-economic  states  and  finally  all  of 
these  to  pituitary  function  was  also  published  in  Lancet.  Through  the  continu- 
ing follow-up  of  transplant  patients,  and  a  detailed  evaluation  of  BCG  treat- 
ments of  infants  and  children,  a  better  understanding  is  developing  of  the 
role  of  immune  status.  Cooperation  with  virologists  (on  acute  leukemia  among 
children  in  Turkey,  and  on  continuing  studies  of  SV-40)  are  identifying  the 
role  of  viurses  in  human  cancer  causation. 

On  another  level  of  interaction,  the  FS&S  program  interacted  with  almost  every 
other  program,  area,  and  group  in  the  NCI  -  ranging  from  extensive  efforts  to 
develop  appropriate  data  systems  for  screening  studies,  detailed  consultation 
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with  Cancer  Control  staff,  to  occasional  contact  with  the  Cancer  Center  Program 
and  one-time  consultations  with  various  laboratories.  Outside  NCI,  our  involve- 
ments with  other  NIH  activities  expanded,  as  did  our  work  with  other  government 
agencies  (FDA,  EPA,  NIOSH,  OSHA,  VA,  both  housesof  Congress,  USDA,  CPSA,  etc.). 
Through  the  impetus  of  our  County  Atlas  of  Cancer  Mortality,  work  has  developed 
with  several  state  and  local  governments.  On  still  another  level  our  activities 
have  expanded  to  working  with  media  (both  CBS  and  ABC  television,  and  ABC  radio), 
both  locally  and  nationally.  This  is  in  keeping  with  our  recognition  that 
government  scientists  are  agents  of  the  taxpayer  -  and  have  an  obligation  to 
the  taxpayer  to  tell  him,  clearly  and  simply,  how  his  money  is  being  spent  - 
and  why. 

The  remainder  of  this  year's  annual  report  is  devoted  to  telling  how  the  money 
has  been  spent,  why,  and  how  it  might  be  better  spent  in  the  future. 

The  FS&S  program  has  had  one  major  structural  change,  the  creation  of  an 
Environmental  Epidemiology  Branch  (Dr.  Joseph  Fraumeni ,  Head),  and  the  creation 
of  a  Clinical  Epidemiology  Branch  (Dr.  Robert  Miller,  Head),  out  of  the  older 
Epidemiology  Branch.  Other  structural  changes  to  meet  perceived  needs  are 
planned. 

Major  Accomplishments,  FY  1976 

An  important  volume  Persons  at  High  Risk  of  Cancer,  the  proceedings  of  a 
conference  spawned  through  the  cooperation  of  NCI  and  ACS,  was  published.  The 
editor  is  Dr.  Joseph  Fraumeni.  This  volume  can  serve  as  a  basis  for  planning 
further  research,  for  developing  control  programs  and  for  helping  decide  where 
to  encourage  cancer  research  efforts.  As  part  of  the  interaction  and  balancing 
of  activities  in  a  year  oriented  toward  the  environment,  FS&S,  in  cooperation 
with  the  National  Foundation  -  March  of  Dimes  sponsored  a  conference  on  the 
genetic  aspects  of  cancer.  These  proceedings  will  soon  be  published  (Dr. 
Mulvihill,  editor).  A  review  of  the  treatment  of  childhood  leukemias  (in  SEER 
areas,  where  case  identification  was  readily  available),  showed  that  at  least 
in  leukemia  the  most  modern  treatments  are  getting  out  of  the  cancer  centers 
and  into  the  (better)  general  hospitals.  Trends  in  survival  in  childhood 
cancer  show  sharp  improvements  in  Wilms  Tumor  of  the  kidney,  Hodgkins  Disease, 
and  to  a  lesser  extent,  the  leukemias. 

Three  other  large  publications  reflected  our  judgement  of  needed  response  to 
public  issues: 

1.  Measurements  of  Ultraviolet  Radiation  in  the  United  States  and  Comparisons 
with  Skin  Cancer  Data  (DHEW  No.  (NIH)  76-1029). 

2.  Third  National  Cancer  Survey:  Hospitalizations  and  Payments  to  Hospitals 
(DHEW  No.  (NIH)  76-1094). 

3.  Fluoridated  Drinking  Water  and  the  Occurrence  of  Cancer.  Whether  the 
effort  devoted  to  these  problems  (large)  was  commensurate  with  the  impor- 
tance of  the  issues  may  be  debated.  I 
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A  large  amount  of  time  was  spent  exploring  a  putative  5%  increase  in  crude 
cancer  mortality,  that  diminished  to  less  than  half  of  that  by  the  year's  end. 
Age,  sex,  race  adjustment  will  lower  that  still  more. 

As  a  measure  of  intellectual  creativity,  two  important  hypotheses  on  cancer 
etiology  were  published  in  Lancet,  and  ways  were  continued  to  be  devised  to 
test  other  hypotheses  of  cancer  development  -  in  particular  hypotheses  with  a 
viral  content,  and  hypotheses  with  an  immunologic  content. 

As  a  measure  of  professional  output,  over  150  papers  by  staff  members  of  FS&S 
were  published  or  accepted  for  publication  during  FY  1976. 

Work  in  Progress 

Much  work  begun  in  the  past  continued  into  1976.  A  good  deal  of  it  has  laid 
the  groundwork  for  further  building.  In  this  latter  class  was  the  follow-up 
on  the  publication  of  the  Cancer  Mortality  Atlas.  In  particular  copper,  zinc 
and  lead  smelting  counties  showed  high  cancer  mortality.  Urban-rural  differ- 
ences were  found  much  as  expected  -  plus  an  urban  preponderance  for  cancers 
of  the  nasopharynx,  larynx,  esophagus,  colon  and  rectum  -  as  well  as  breast 
cancer  and  Hodgkins  disease  in  women.  Some  of  these  urban-rural  effects  are 
confounded  with  social  class  differences.  The  geographic  patterns  of  lung 
cancer  have  revealed  correlations  with  paper,  chemical,  petroleum  and  the 
transportation  industries.  The  nature  of  the  geographic  scatter  suggests  that 
cigarette  smoking  may  have  interactive,  rather  than  a  primary  causative  effect. 

Work  with  other  areas  of  NCI  has  continued,  and  been  enlarged.  In  addition 
to  providing  substantial  consultation  in  the  development  of  data  systems, 
and  advice  on  their  creation  and  exploitation,  work  was  also  conducted  on 
problems  of  animal-to-man  extrapolation,  dose-response  models,  specific  indus- 
trial and  environmental  problems  (aldrin-dieldrin,  coke  oven  workers,  oral 
contraceptives,  post-menopausal  estrogens,  reserpine  in  breast  cancer,  etc.). 
A  newletter  to  pediatricians  keeps  them  informed  of  new  environmental  cancer 
developments.  A  revised  printing  of  the  second  edition  of  Cancer  Rates  and 
Risks  has  appeared.  The  5th  End  Results  Report  (survival  of  cancer  patients) 
will  shortly  appear.  Developments  have  been  made  in  the  theory  and  practice 
of  clinical  trials  -  with  applications  to  cancer  of  the  prostate,  breast 
cancer  and  sickle  cell  anemia.  Publications  on  cancer  in  special  population 
groups  (blacks,  Alaskan  natives,  physicians,  etc.)  have  appeared,  and  more  are 
to  follow.  The  county  maps  (data  on  whites  only)  will  be  supplemented  by  maps 
on  non-whites.  The  veterinary  data  program  has  led  to  some  meaningful  theories 
of  the  etiology  of  a  limited  group  of  cancers  -  and  gives  promise  of  further 
intellectual  growth.  The  SEER  program  has  included  Utah,  New  Orleans,  and 
Atlanta  -  so  that  it  now  is  much  more  representative  of  the  United  States  as 
a  whole.  Computer  tapes  from  the  entire  Third  National  Cancer  Survey  are  now 
available  for  use  by  other  research  workers  at  the  cost  for  reproduction 
($100)  -  and  many  requests  have  already  been  made.  Similar  mortality  tapes 
are  available  from  the  National  Center  for  Health  Statistics. 
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Problems  (scientific) 

FY  1976  saw  attention  to  many  scientific  problems  and  to  many  problems  that 
have  been  called  "trans-science."  We  have  done  extensive  work  on  the  problems 
of  the  optimal  spacing  of  screening  examination,  appropriate  age  at  which  to 
begin  screening,  content  of  screening  programs,  etc.  The  current  cooperative 
breast  cancer  screening  programs  are  probably  not  optimal  for  any  measure  of 
optimal ity  one  could  develop.  Some  of  the  decisions  in  this  program  are 
clearly  in  the  trans-science  area. 

Our  staff  has  been  much  involved  in  the  attempts  of  the  Cancer  Board  to  define 
"what  is  a  carcinogen?"  As  an  abstract  question,  this  has  scientific  content  - 
mostly  if  one  were  working  on  developing  general  theories  of  carcinogenesis. 
As  an  operational  question  this  devolves  into  a  question  of  what  behavior 
should  follow  from  accumulated  evidence.  A  program  for  such  behavior  was  pro- 
posed in  a  letter  to  Dr.  Roy  Albert  of  EPA. 

Many  drugs  have  been  considered  as  possible  carcinogens.  In  addition  to 
publishing  several  reviews  of  known  information  (see  Cancer  Medicine,  and 
Persons  at  High  Risk  of  Cancer)  staff  of  FS&S  undertook  special  studies  of 
reserpine  and  breast  cancer,  post  menopausal  estrogens,  and  oral  contraceptives. 
The  reserpine  data  are  not  yet  completed  -  but  will  be  made  available  to  FDA 
within  the  next  several  months.  The  data  on  the  oral  contraceptives  and  post 
menopausal  estrogens  have  been  made  available  to  FDA  and  to  congressional 
committees.  If  one  were  to  consider  fluorides  added  to  water  as  a  drug,  then 
this  drug  has  also  been  studied  as  a  possible  carcinogen.  Our  study  did  not 
support  the  hypothesis  that  fluorides,  either  "natural"  or  those  added  to 
water  supplies  are  carcinogenic. 

Questions  have  often  been  raised  about  the  psychological  and  social  components 
of  cancer  -  either  in  its  etiology,  or  in  the  course  of  the  disease  once  it 
has  been  established.  There  have  been  suggestions  in  the  literature  that 
psychiatric  illness  (or,  at  least,  hospitalization  for  psychiatric  illness) 
protects  from  cancer.  Few  good  studies  have  been  done  on  these  issues.  FS&S 
is  now  undertaking  several  studies  along  these  lines.  One,  in  cooperation 
with  the  National  Academy  of  Sciences  (NRC-Fol low-up  Agency)  will  explore  the 
level  of  risk  to  cancer  of  psychotics,  especially  schizophrenics.  Other  work 
in  this  area  will  include  problems  of  suicide  among  cancer  patients,  the  re- 
lation of  pre-morbid  psychological  factors  to  cancer  incidence,  and  problems 
of  smoking  withdra'Wal  symptoms  and  sensory  deprivation. 

On  a  purely  technical  level  -  but  one  which  strongly  affects  reported  long 
term  cancer  trends  -  staff  of  FS&S  are  engaged  in  an  international  cooperative 
project  on  the  testing  of  the  new  ICD-O  classifications  (International  Classi- 
fication of  Disease-Oncology).  The  last  revision  of  the  ICD  codes  led  to  a 
reported  increase  in  lung  cancer,  and  a  reduction  in  reported  mortality  from 
liver  cancer  -  among  others. 

Problems  (operational -administrative) 

Several  areas  involving  administrative  structure,  administrative  support. 
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space  and  personnel  pressures,  etc.,  have  made  the  work  in  the  FS&S  Program 
more  difficult  and  less  productive  than  need  be. 

On  the  structural  level  -  there  is  no  centralized  responsibility  within  NCI 
for  work  in  epidemiology.  In  addition  to  the  recognized  dichotomy  (or  tri- 
chotomy) among  grant  supported  and  contract  or  in-house  supported  work, 
epidemiology  is  carried  out,  managed  by,  supported  by,  encouraged  and  stimulated 
by,  a  number  of  overlapping  but  independent  authorities.  Each  site-oriented 
task  force  or  cadre  has  its  own  epidemiology  program.  Special  activities  such 
as  the  nutrition  program  and  the  tobacco  program  operate  independently  with  no 
coordination  with  FS&S.  Attempts  to  coordinate  with  the  Grants  Program  have 
made  some  progress,  but  much  more  needs  to  be  done.  A  first  review  of  the 
International  Cancer  Research  Data  Bank  tabulation  of  epidemiologic  research 
shows  about  50%  agreement  with  similar  records  in  the  Cancer  Grants  Program. 
The  Cancer  Centers  are  developing  "epi-stat"  programs  with  minimal  coordination 
with  the  SEER  Program. 

Several  failures  have  occurred  in  our  attempts  to  enlarge  our  programs  in  the 
face  of  little  or  no  staff  increases.  The  attempts  thru  the  CREG  procedures 
to  elicit  good  proposals  from  outside  investigators  have  not  produced  nearly 
as  many  worthwhile  proposals  as  we  had  hoped  for.  Similarly,  our  attempts  to 
involve  the  Veterans'  Administration  in  cancer  epidemiology  (particularly  with 
respect  to  cancer  of  the  esophagus  and  cancer  of  the  prostate)  have  also  not 
been  particularly  successful. 

External  pressures,  derived  from  increased  interests  in  environmental  cancer 
occupied  a  large  part  of  the  time  of  our  very   small  staff.  A  great  deal  of 
time  was  spent  with  problems  that  we  would  not  have  given  so  high  a  priority, 
e.g.,  the  studies  of  fluorides  and  of  the  putative  5%  increase  in  crude  cancer 
mortality  rates. 

These  issues  raise  the  problems  of  how  we  deploy  our  limited  staff.  Clearly 
there  is  a  need  to  have  persons  available  to  answer  special  challenges  quickly 
"firemen,"  as  it  were.  To  have  such  persons  available  means  that  there  must 
be  some  "give,"  some  room  to  maneuver  with  staff.  This  "give"  just  does  not 
exist.  With  the  partial  failure  of  the  CREG  approach,  the  need  for  in-house 
staff  becomes  even  more  imperative. 

We  are  finding  that  a  substantial  amount  of  staff  time  is  still  devoted  to 
rescue  operations  -  where  poorly  written  contracts  have  not  provided  for 
adequate  data  systems  or  adequate  data  analysis.  The  situation  appears  to  be 
improving  but  there  are  still  contracts  being  written  for  work  to  be  done 
involving  data  acquisition  storage  and  analysis,  without  adequate  provision 
for  this  to  be  done  within  the  contract. 

The  other  major  non-scientific  problem  we  have  dealt  with  this  year  has  derived 
from  the  conflicting  pressures  of  the  Freedom  of  Information  Act  and  the 
Privacy  Act.  At  least  one  of  our  contractors  looked  upon  the  boilerplate 
added  to  our  contract  to  meet  an  interpretation  of  the  Privacy  Act  as  a  gross 
violation  of  the  confidentiality  of  his  records.  We  have  had  discussions  with 
responsible  persons  in  NCI  and  NIH,  and  are  left  with  the  impression  that  the 
Acts  can  be  interpreted  reasonably  in  keeping  with  the  intent  of  Congress. 
These  interpretations  still  need  to  be  worked  out,  however.  We  will  make 
efforts  to  drop  the  boilerplate. 
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Other  Activities 

Two  major  fields  of  activity  should  be  mentioned. 

a)  OSSR-US  science  cooperation:  This  has  moved  well  in  the  past  year,  and 
joint  studies  on  breast  cancer  epidemiology  have  begun.  Studies  on  genital 
cancers  (in  women)  and  possibly  skin  cancer  are  in  the  offing.  Some  data 
exchange  has  taken  place.  Cooperation  on  cancer  of  the  esophagus  through 
the  lARC  seems  a  definite  possibility. 

b)  Advice  and  consultation  to  other  government  agencies,  advisory  bodies, 
review  groups,  etc.,  has  been  extensive  -  and  will  undoubtedly  increase 
in  the  future.  This  advice  has  ranged  from  review  of  data  on  lung  cancer 
in  coke-oven  workers,  testimony  on  suspension  hearings  for  some  pesticides, 
review  of  hazard  of  asbestos,  arid  developing  mouse-to-man  extrapolation 
techniques. 

Future 

We  see  several  paths  to  follow: 

1.  Enlarged  environmental  epidemiology  work  -  leading  to  much  greater  involve- 
ment with  state  and  local  governments,  and  possibly  some  cooperation  from 
selected  industry  and  labor  unions.  Most  of  this  work  will  be  done  by 
other  than  NCI  staff. 

2.  Development  of  data  systems  and  evaluation  procedures  for  screening  activ- 
ities. Cancer  Control,  Cancer  Centers  -  and  increasing  sophistication  in 
the  SEER  system.  Data  collection  (and  analysis)  systems  will  move  into 
other  areas  -  both  geographically  and  intellecturally  -  providing  firmer 
basis  for  the  evaluation  of  the  effectiveness  of  NCI  programs.  Other 
diseases,  in  addition  to  acute  leukemia  in  children  will  be  studied  to 
see  how  new  treatment  modalities  get  out  of  the  general  community. 

3.  Development  of  theories  of  etiology  involving  problems  of  interaction  of 
materials,  looking  at  cancer  as  a  "systems"  problem  rather  than  as  a 
collection  of  responses  to  isolated  single  materials.  In  addition,  special 
studies,  such  as  the  bone  cancers  developing  in  persons  receiving  thorotrast 
while  very  young,  will  continue.  NCI  clinical  records  will  be  exploited. 
Some  of  the  theoretical  work  will  relate  to  mathematical -statistical 
developments  concerning  dose-response  relationships  and  threshold  in 
carcinogenesis. 

4.  Family  studies  will  be  extended  in  order  to  further  elucidate  the  role  of 
particular  "sensitivities"  or  predispositions  -  and  also  to  help  develop 
further  etiological  hypothesis  for  testing  (see  item  3  above). 

5.  Further  studies  will  be  made  of  cancer  incidence  (and  survival)  in  special 
population  sub-groups  -  such  as  American  Eskimos,  Japanese,  Chinese,  etc. 
Maps  similar  to  the  County  Atlas  will  be  published  for  non-whites. 
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6,  Techniques  for  trials  of  prophylaxis  will  be  developed  -  most  immediately 
for  the  exposed  populations  in  Tyler,  Texas,  and  later  possibly  as  part 

of  cooperative  studies  with  TARC  (and  the  USSR)  in  cancer  of  the  esophagus. 

7.  Our  relationship  with  Japan  Will  continue  through  the  Radiation  Effects 
Research  Foundation,  the  successor  to  ABCC.  This  will  involve  work  on  the 
Hiroshima  Tumor  Tissue  Registry,  training  of  Japanese  epidemiologists  and 
statisticians,  the  creation  of  Japanese  counterpart  of  our  County  Atlas, 
and  probably  cooperative  studies  on  breast  cancer,  now  that  our  migrant 
studies  and  SEER  data  show  increases  among  the  children  of  migrants  to 
Hawaii  and  California. 

Major  Persbnnel  Changes 

Dr.  Cutler  has  retired  and  is  now  working  in  Detroit  with  the  Michigan  Cancer 
Research  Foundation.  Mr.  Haenszel  will  shortly  retire  and  go  to  the  University 
of  Illinois.  Dr.  Leonard  Chiazze  will  replace  him  as  head  of  the  Biometry 
Branch.  Several  visiting  scientists  have  been  working  with  us  -  Dr.  Kenneth 
Cantor  of  EPA,  Dr.  C.  Richard  Dorn  of  Ohio  State,  Dr.  Preben  Willeberg  of 
Denmark.  Dr.  B.  J.  Stone  will  join  the  Environmental  Epidemiology  Branch  as 
a  visiting  Expert.  Dr.  Charles  Land  joined  the  Biometry  Branch  from  ABCC. 
Dr.  Larry  Muentz  will  return  to  the  Biometry  Branch  from  lARC,  in  September. 
Dilys  M.  Parry,  Ph.D.,  a  Canadian  geneticist,  joined  the  Clinical  Epidemiology 
Branch  in  Feburary  1976.  Andrew  W.  Safyer,  also  a  geneticist,  joined  the 
same  branch  in  November  1975.  Dr.  Mark  Greene,  after  3  years  at  CDC,  now 
spends  half  time  in  FS&S.  Dr.  George  Burton  joined  the  Environmental  Epidemi- 
ology Branch  from  the  Viral  Oncology  Program. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Suggestions  have  been  made  that  in  carcinogenesis  testing  of  animals,  blind 
tissue  readings  would  be  more  valid  than  readings  where  the  pathologist 
knows  the  animals'  background  and  treatments.  It  is  proposed  to  examine 
the  variation  within  and  between  pathologists  in  reading  animal  slides 
with  full  and  partial  awareness  of  background  and  treatment  information 
in  the  experiment.  Emphasis  will  be  on  mammary  and  liver  tumors. 
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Project  Description 

Objectives: 

To  determine  the  effect  of  the  pathologist's  partial  and  full  awareness  of 
background  and  treatment  information  in  the  experiment. 

Methods  Employed: 

Appropriate  experimental  design,  without  unusual  features. 

Major  Findings: 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

We  hope  to  establish  what  level  of  information  for  slide  reading  achieves 
maximum  accuracy  and  minimum  variation  of  slide  reading  in  animal 
carcinogenesis  experiments. 

Proposed  Course  of  Project: 

Planning  is  still  in  progress.  A  previous  experimental  design  has  been 
changed  and  a  new  design  is  being  constructed.  An  amendment  to  an  existing 
contract  is  planned  for  one  phase  of  this  work  and  independent  contracts 
for  the  other  phases.  It  should  be  ready  for  contract  letting  in  late 
fall,  1976  and  be  completed  by  the  end  of  FY  1977. 

Date  Initiated: 


September  1973 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Some  evidence  has  been  presented  to  show  lower  than  population  risk  of  cancer 
among  psychotics,  especially  schizophrenics.  Other  evidence  tends  to  show 
increased  risk.  Contrasting  hypotheses  have  been  suggested,  each  supported 
by  one  of  the  two  sets  of  cancer  mortality  outcomes,  both  of  which  involved 
hospitalized  psychotics.  Since  the  selective  process  of  hospitalization  tends 
to  bias  outcomes,  the  hypotheses  can  be  tested  more  cleanly  by  selecting  young 
psychotics.  A  cohort  of  WW  II  Army  veterans  discharged  with  psychotic  diagnosis 
in  1944-45  will  be  used.  Also,  if  it  exists,  another  source  of  possible  bias-- 
the  suggested  carcinogenic  action  of  some  psycholeptics  such  as  the  thorazines-- 
would  be  reduced  by  choosing  a  cohort  whose  first  psychosis  was  diagnosed  in 
the  forties.  The  mortality  patterns  of  broad  diagnostic  categories  of 
psychotics  will  be  compared  with  those  of  a  cohort  matched  on  age  and  race. 
Causes  of  death,  especially  cancer,  will  be  analyzed,  and  results  will  be 
related  to  the  two  opposing  theoretical  predictions. 
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Project  No.:  Z01-CP-04404-03-FS$ 

Project  Description 

Objectives: 

To  determine  the  risk  of  cancer  associated  with  psychosis. 

Methods  Employed: 

The  records  of  WW  II  Army  veterans  discharged  in  1944-45  with  diagnosis  of 
psychosis  will  be  followed.  The  mortality  patterns  of  broad  diagnostic 
categories  of  psychotics  will  be  compared  with  those  of  a  cohort  matched  on 
age  and  race.  Causes  of  death,  especially  cancer,  will  be  analyzed,  and 
results  will  be  related  to  two  opposing  theoretical  predictions. 

Major  Findings: 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Evidence  has  been  presented  to  show  a  lower  than  population  risk  in  cancer 
among  psychotics,  especially  schizophrenics.  Other  evidence  tends  to  show 
increased  risk.  Contrasting  hypotheses  have  been  suggested,  each  supported 
by  one  of  the  two  sets  of  study  outcomes,  both  of  which  involved  hospitalized 
psychotics.  Since  the  selective  process  of  hospitalization  tends  to  bias 
outcomes,  the  hypotheses  can  be  tested  more  cleanly  by  selecting  a  young 
cohort  of  psychotics.  Also,  if  it  exists,  another  source  of  possible  bias, 
the  suggested  carcinogenic  action  of  some  recent  psycholeptics  such  as  the 
thorazines,  would  be  reduced  by  choosing  a  cohort  whose  first  psychosis  was 
diagnosed  in  the  forties.  Different  physiological  mechanisms  are  proposed 
as  a  theoretical  basis  for  the  two  hypotheses.  Support  for  one  of  the  two 
helps  to  eliminate  unproductive  etiologic  research  and  helps  researchers  to 
focus  on  potentially  more  fruitful  etiologic  areas. 

Proposed  Course  of  Project: 

A  recent  review  of  a  sample  of  VA  records  showed  that  it  was  not  feasible  to 
use  length  of  hospitalization  as  an  additional  control,  but  that  broad 
diagnostic  categories  of  psychosis  were  easily  consistent  enough  to  use  in 
the  planned  analysis.  A  tentative  statement  of  the  original  proposal  was 
reviewed  by  a  National  Academy  of  Sciences  committee.  Their  requirements, 
following  the  earlier  objectives  of  the  study,  could  not  be  met.  This  proposal 
is  relatively  independent  of  those  requirements.  An  RFP  for  a  sole-source 
contract  will  be  issued  to  the  Academy.  If  their  review  committee  approves, 
a  two-year  contract  will  be  funded,  probably  in  the  transitional  quarter. 

Date  Initiated: 

August,  1973 


173 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  MOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

Z01-CP-04405-02-FSS 


PERIOD  COVERED 

July  UJL925_ 


1976 


TITLE  OF  PROJECT  (80  characters  or  less) 

Bender-Gestalt  Perceptual -Motor  Test  Studies  in  Cancer  and  Other  Patients 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 

PI   :  William  Reqelson      Chman.,  Dept.  of  Oncology 

Manager,  Social  Science 
Asst.  Prof.,  Psychology 
Prof.,  Psychology 


Other: 


William  Regelson 
Bernard  H.  Fox 
Phyllis  A.  Hornbuckle 
J.  Robert  Butler 


Med.  Coll.  of  Va. 
FSS,  NCI 

Med.  Coll.  of  Va. 
North  Texas  Univ. 


(formerly  Med.  Coll.  of  Va.) 


COOPERATING  UNITS  (if  any) 

Medical  College  of  Virginia 


LAB/BRANCH 

Office  of  the  Associate  Director,  Field  Studies  &  Statistics  Program,  DCCP 


SECTION 


INSTITUTE  AND  LOCATION 

National  Cancer  Institute,  National  Institutes  of  Health,  Bethesda,  Md, 


20014 


TOTAL  MANYEARS: 

.21 


PROFESSIONAL: 

.2 


OTHER: 

.01 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords 

In  a  study  of  palliation  of  cancer  treatment  effects,  Bender-Gestalt  test  re- 
sults given  routinely  showed  remarkably  high  average  error  totals  when  compared 
with  results  found  in  a  college  standardizing  population.  Age-corrected 
analysis  of  these  results  suggested  that  age  contributed  to  the  high  average. 
To  check  on  the  possibility  that  the  Bender  could  detect  neurological  deficits 
not  clearly  visible  in  normal  behavior,  150  patients  were  tested  before  biopsy 
on  the  Bender,  the  WAIS  digit-symbol  subtest,  and  a  covert  and  overt  anxiety 
test.  Results  of  two  groups  were  compared:  50  patients  whose  biopsies  disclosed 
cancer  and  50  age-,  sex-,  and  race-matched  non-cancer  patients  with  matching  on 
organ  site  where  possible.  Neither  Bender  nor  digit-symbol  showed  substantial 
differences,  even  when  adjusted  for  covariance  of  either  anxiety  mode.  The 
control  group  showed  greater  anxiety  in  both  modes  than  the  cancer  group,  signif 
icantly  so  (p  <  .01)  for  covert  anxiety.  It  was  concluded  that  a  substantial 
perceptual -motor  deficit  (in  the  dimensions  measured  by  the  Bender  and  digit- 
symbol )  was  not  characteristic  of  the  cross-section  of  cancer  patients  at  the 
stages  seen  here.  Repression  of  anxiety,  hypothesized  elsewhere,  was  tentative- 
ly disconfirmed. 
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Project  Description 


Objectives: 


To  investigate  the  ability  of  the  Bender-Gestalt  perceptual -motor  test,  when 
given  before  biopsy,  to  distinguish  cancer  and  non-cancer  patients. 

Methods  Employed: 

One  hundred  fifty  patients  were  tested  before  biopsy  on  the  Bender-Gestalt 
test,  an  anxiety  measure,  and  the  digit-symbol  subtest  of  the  WAIS,  a  standard 
intelligence  test.  Results  of  two  groups  were  compared:  50  patients  whose 
biopsies  disclosed  cancer  and  50  age-,  sex-,  and  race-matched  non-cancer 
patients,  with  matching  on  organ  site  where  possible. 

Major  Findings: 

The  matching  process  (especially  age)  eliminated  the  substantial  differences 
in  Bender  results  found  earlier  in  a  comparison  of  unmatched  cases  and  con- 
trols, although  the  cases  showed  a  small  excess  of  errors  over  the  controls. 
Digit-symbol  scores  in  the  two  groups  were  about  the  same.  Statistical  adjust- 
ment for  anxiety  (covariance)  had  little  effect  on  the  small  differences  found 
in  the  Bender  or  the  digit-symbol  results.  The  control  group  showed  more 
anxiety  than  the  cancer  group,  significantly  so  for  covert  anxiety  (p  <  .01). 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Failure  to  discriminate  the  groups  tested  shows  that  a  substantial  perceptual- 
motor  deficit  as  measured  by  the  Bender  or  digit-symbol  test  is  not  character- 
istic of  the  cross-section  of  cancer  patients  at  the  stages  seen  here.  We 
have  not  eliminated  these  possibilities:  that  poor  perceptual -motor  performance 
may  be  characteristic  of  patients  with  cancer  at  certain  specific  sites;  that 
the  small  deficit  found,  though  not  significant,  is  nevertheless  real;  or  that 
deficits  are  characteristic  of  hospitalized  pre-biopsy  patients,  whether 
cancerous  or  not.  Lower  covert  anxiety  in  the  cancer  cases  is  contrary  to  the 
usual  repression  hypothesis.  A  socio-economic  difference,  not  explored  here, 
could  yield  such  results. 

Proposed  Course  of  Project: 

Except  for  writing  and  publication,  this  first  effort  within  the  broad  problem 
of  neurological  effects  of  cancer  is  completed.  The  alternative  possibilities 
mentioned  above  will  be  examined  as  potentially  fruitful  study  areas. 

Date  Initiated: 

May,  1974 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  number  of  reports  have  appeared,  most  by  one  person,  that  purport  to  show  an 
ability  to  identify  cancer  patients  by  specific  handwriting  characteristics  at 
a  microscopic  level,  presumably  evidence  of  neuromuscular  dysfunction  associated 
with  cancer.  The  claimed  power  of  discrimination  was  wery   high.  Some  questions 
about  the  possibility  of  non-blind  experimentation  left  a  cloud  over  the  validitj}' 
of  the  reported  findings.  This  study  was  intended  to  test  the  claim  with  rigor 
ous,  blind  analysis  of  handwriting  samples,  code-breaking  done  by  persons  other 
than  the  writing  analysts,  and  between-  and  within-  analyst  reliability  trials. 
The  finding  of  60%  and  58%  correct  overall  for  50  cancer  and  50  non-cancer 
specimens  was  significantly  different  from  chance  (p  <  .05)  when  x^'s  for  the 
two  readers  were  added.  However,  the  unreliability,  both  within  and  between 
readers,  tended  to  nullify  a  conclusion  of  successful  discrimination.  Further, 
on  a  repeat  trial  with  cooperative  reading,  agreement  was  reached  in  72  out  of 
80  readings.  The  number  correct  (39)  was  not  significantly  different  from 
chance.  It  is  concluded  that  handwriting  of  cancer  and  non-cancer  patients 
cannot  be  distinguished  reliably  in  a  general  screening  situation. 
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Project  Description 


Objectives: 


To  determine  whether  cancer  patients  can  be  identified  by  evidences  of  neuro- 
muscular dysfunction  in  handwriting. 

Methods  Employed: 

Handwriting  samples  of  50  cancer  and  50  non-cancer  patients  were  analyzed 
microscopically  on  six  criteria  in  a  study  using  blind  design,  between-  and 
within-reader  reliabilities,  and  cooperative  reading  trials. 

Major  Findings: 

In  the  initial  study,  60%  and  58%  of  the  judgments  about  presence  of  cancer 
were  correct  (p  <  .05  for  combined  x^'s  of  readers).  However,  reliability, 
both  within  and  between  readers,  was  so  poor  as  to  nullify  a  conclusion  of 
successful  discrimination.  On  a  repeat  trial  with  cooperative  reading,  agree- 
ment was  reached  in  72  out  of  80  readings.  The  number  correct  (39)  was  not 
significantly  different  from  chance  expectation.  It  is  concluded  that  hand- 
writing of  cancer  and  non-cancer  patients  cannot  be  distinguished  reliably 
in  a  general  screening  situation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Identification  of  cancer  patients  at  a  success  level  close  to  that  found  in 
earlier  reports  was  hoped  for.  Such  a  success  level  would  form  the  basis  for 
studies  in  which  attempts  would  be  made  to  identify  presymptomatic  cancer 
victims  in  a  screening  process.  The  result  of  this  study,  combined  with  those 
of  an  earlier  unsuccessful  attempt,  also  well  controlled,  lays  to  rest  that 
hope,  and  will  divert  research  efforts  away  from  an  area  with  no  apparent 
payoff. 

Proposed  Course  of  Project: 

No  further  direct  effort  is  envisaged,  although  the  investigator  will  provide 
yery   limited  consultation  to  organizations  that  may  decide  to  carry  forward 
the  inquiry  with  site-specific  studies,  an  effort  that  has  more  chance  of 
showing  payoff  if  it  exists  at  all. 

Date  Initiated: 

October,  1974 
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SUMMARY  OF  WORK"  (200  words  or  less  -  underline  keywords) 

A  model  of  the  rates  of  discovery  of  positives  and  true  and  false  negatives  for 
the  cases  of  single  and  double  screening  determinations  (especia  i  ly  cervical 
cancer)  v^as  developed  for  a  special  case.  In  this  model  positives  were  defined 
as  screening  outcomes  resulting  in  some  further  action  involving  further  cost-- 
diagnostic  or  treatment--whether  justified  by  later  verification  or  not.  For 
Pap  smears  the  literature  shows  a  substantial  improvement  in  number  of  positives 
discovered  by  using  double  smears.  Using  this  model,  prevalence  of  positives 
can  be  estimated  with  one  screening  using  double  smears  on  a  given  cohort  and 
prevalence  and  incidence  in  two  screenings.  Sources  of  data  to  estimate 
benefit/cost  improvements  by  use  of  double  smears  are  being  explored. 
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PHS-6040 
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Project  No.:  Z01-CP-Q4407-02-FSS 
Project  Description 


Objectives: 


To  analyze  the  possible  improvement  or  reduction  in  benefits  associated 
with  double  screening  determinations  for  the  case  where  a  positive 
finding  is  specially  defined. 

Methods  Employed: 

The  first  phase  of  a  screening  process  is  modeled,  where  positive  findings 
result  in  further  investment--extension  of  diagnostic  procedures  or  treat- 
ment. The  results  of  single  and  double  screening  determinations  are 
examined  in  the  model.  Cost  estimates  will  be  made  on  the  basis  of 
actual  clinic  experience  and  relative  costs  of  double  and  single 
determinations  will  be  compared. 

Major  Findings: 

Preliminary  calculations  show  an  important  improvement  in  discovery  rates 
of  moderate  dysplasias  or  worse,  but  point  to  a  less  dramatic  improvement 
in  discovery  rate  of  cancers  in-situ  or  worse. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

It  is  expected  that  costs  for  double  smears  will  not  increase  over  those 
for  single  in  proportion  to  the  increased  discovery  rates  for  moderate 
dysplasia  or  worse.  Because  identification  of  moderate  dysplasia  is  less 
reliable  than  that  for  severe  dysplasia  or  worse,  the  improvement  in 
discovery  rate  per  unit  cost  for  the  latter  may  tDe  somewhat  less  than 
for  moderate  dysplasia.  Nevertheless,  it  is  expected  to  be  substantial. 
If  so,  such  a  finding  would  indicate  the  desirability  of  a  widespread 
change  in  cervical  procedures. 

Proposed  Course  of  Project: 

A  writeup  of  the  model,  at  present  too  diffuse,  will  be  focused  on  the 
central  issue  and  submitted  for  publication.  An  RFP  will  be  submitted 
to  examine  costs  and  other  aspects  of  doing  double  smears.  The  timing 
is  uncertain,  but  it  should  be  ready  by  the  end  of  the  transitional 
quarter  for  funding,  if  approved,  in  F.Y.  1977. 

Date  Initiated: 

October,  1974 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Low  craving  for  smoking  and  few  symptoms  of  smoking  withdrawal  have  been 
reported  among  persons  involved  in  sensory  deprivation  (SD)  experiments. 
SD  has  been  used  as  a  technique  aimed  at  stopping  smoking,  with  report  of 
relatively  low  recidivism  among  addictive  smokers  after  a  year.  Also  studies 
have  shown  that  symptoms  of  withdrawal  seem  less  severe  to  persons  given 
placebo  medication  to  which  they  can  attribute  those  symptoms.  If  SD  is  a 
successful  treatment,  its  results  may  be  due  to  mis-attribution  of  symptoms 
to  SD  rather  than  to  withdrawal  itself.  To  test  this  hypothesis,  data 
previously  collected  during  prolonged  SD  experiments  without  smoking  were 
analyzed.  Smokers  reported  more  symptoms  similar  to  those  accompanying 
withdrawal  than  nonsmokers.  even  after  statistical  correction  for  confounding 
personality  factors  determined  before  SD.  e.g..  manifest  anxiety.  They  also 
scored  higher  on  such  factors  than  nonsmokers.  Symptom  scores  were  moderately 
associated  with  amount  smoked  and  less  so  with  frequency  of  missing  smoking 
during  SD.  These  results  are  consistent  with,  but  do  not  prove,  the  hypothesis 
that  smokers  mis-attributed  withdrawal  symptoms  in  the  SD  situation  to  SD 
itself. 
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Project  No.:   Z01-CP-04408-02-FSS 

Project  Description 

Objectives: 

To  investigate  the  possibility  of  mis-attribution  of  symptoms  by  smokers 
during  sensory  deprivation  to  the  deprivation  rather  than  to  smoking. 

Methods  Employed: 

Data  previously  collected  during  prolonged  sensory  deprivation  (SD)  without 
smoking  was  analyzed.  Pre-SD  personal  characteristics  such  as  manifest 
anxiety,  reports  of  symptoms,  reports  of  missing  smoking,  and  levels  of 
smoking  were  related. 

Major  Findings: 

Smokers  showed  more  pre-SD  evidence  of  distressing  personality  factors  such 
as  manifest  anxiety  than  nonsmokers.  They  also  reported  more  withdrawal -like 
symptoms  during  SD  than  nonsmokers,  even  after  adjusting  for  personality 
factors  statistically.  Symptom  scores  were  moderately  associated  with 
amount  smoked  and  less  so  with  frequency  of  missing  smoking  during  SD. 
These  results  are  consistent  with,  but  do  not  prove  the  hypothesis  that 
smokers  mis-attributed  withdrawal  symptoms  in  the  SD  situation  to  SD 
itself. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

If  mis-attribution  of  symptoms  can  be  contrived  in  a  quit-smoking  program, 
that  is  one  way  of  providing  a  foil  for  strong  withdrawal  symptoms,  and 
making  it  easier  for  the  smoker  to  go  through  the  withdrawal  trauma.  This 
analysis  gives  a  partial  explanation  for  the  apparent  success  of  SD  experience 
as  a  method  of  causing  addictive  smokers  to  quit,  if  indeed  they  did. 

Publication  of  these  findings  may  motivate  researchers  to  pursue  the 
mis-attribution  lead. 

Proposed  Course  of  Project: 

The  analysis  is  being  written  up  and  a  paper  will  be  submitted  for  publication. 
An  attempt  will  be  made  to  follow  up  for  a  second  year  a  group  of  addictive 
smokers  who  went  through  the  SD  experience.  If  their  success  level  persists, 
the  SD  method  will  be  pursued  further  on  an  experimental  trial  basis. 

Date  Initiated: 

June,  1974 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Although  it  is  well  known  that  some  cancer  patients  commit  suicide  because  of 
the  disease,  data  on  the  suicide  rate  among  cancer  patients  are  very  soft,  only 
a  few  reports  appearing,  with  small  numbers.  It  is  suspected  that  the  age- 
adjusted  rate  is  higher  than  that  for  the  population.  Comparisons  with  rates 
of  patients  having  other  illnesses  are  mostly  anecdotal  or  not  age  corrected. 
It  is  proposed,  in  this  study,  to  determine  suicide  rates  among  cancer  patients 
from  cause~of-death  reports  in  a  cohort  of  patients  from  one  or  more  SEER  cancer 
registries  over  several  years.  Age-adjusted  cohort  rates  will  be  compared  with 
population  rates.  If  enough  cases  are  available,  the  relationship  of  cancer  site 
and  suicide  rate  will  be  analyzed.  Although  only  limited  data  are  available 
for  other  diseases,  rates  for  cancer  patients  and  those  with  other  diseases  will 
be  compared. 
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Project  Description 


Objectives: 


To  determine  suicide  rates  among  cancer  patients  in  general  and  for  particular 
sites,  and  to  compare  these  rates  with  population  rates. 

Methods  Employed: 

SEER  cancer  registries  will  form  the  data  source,  and  standard  techniques  will 
be  used. 

Major  Findings: 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Since  existing  information  on  suicide  rates  in  cancer  patients  is  very  soft 
(few  studies  with  few  cases),  the  existence  of  SEER  registries  permits  a  broad 
analysis  with  hard  data.  Further  since  available  evidence  points  to  rates 
higher  than  those  for  the  age-equivalent  population,  we  have  a  clear  case  where 
competing  risks  are  not  independent.  With  availability  of  hard  data,  different 
models  of  dependent  competing  risks  could  be  tested  directly,  and  better 
estimates  of  adjusted  cancer  survival  probabilities  could  be  made. 

Proposed  Course  of  Project: 

A  preliminary  run  on  the  Connecticut  Registry  for  overall  statistics  will  be 
carried  out  for  detailed  planning  purposes,  followed  by  an  analysis  of  the 
specific  data  to  be  decided  on  In  the  preliminary  plan.  If  prospects  are  found 
to  be  good,  a  full  data  run  will  be  planned  for  all  the  registries.  Including 
the  added  analyses  able  to  be  done  on  the  larger  cohort.  The  Connecticut 
analyses  should  be  finished  in  the  fall,  and  the  final  analysis  a  year  later. 

Date  Initiated: 

April,  1976        ■ 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  association  of  premorbid  psychological  factors--stress,  personality,  social 
environment--and  cancer  incidence  has  often  been  reported  as  present  and  occasioiji 
ally  as  absent.  Reviews  of  such  studies,  however,  have  pointed  to  possible  flaw^ 
in  their  experimental  design,  with  resulting  questions  about  their  conclusions. 
In  addition,  almost  none  of  the  studies  has  taken  into  account  certain  factors 
having  an  important  impact  on  outcomes.  In  this  study  each  member  of  a  high- 
risk  cohort,  initially  without  cancer,  will  be  examined  with  respect  to  various 
psychological  factors  on  entry  into  the  study  and  during  its  progress.  The 
cohort  will  be  followed  to  a  point  where  enough  cases  of  cancer  have  occurred 
to  detect  an  excess  or  deficient  risk  of  cancer  in  association  with  specific 
patterns  of  psychological  factors,  predicted  in  advance  on  the  basis  of  prior 
hypotheses. 
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Project  Description 

Objectives: 

^0  determine  if  premorbid  psychological  factors--stress,  personality,  social 
environment--are  associated  with  incidence  of  cancer. 

Methods  Employed: 

A  high  risk  cancer-free  cohort  will  be  chosen,  psychological  factors  will  be 
measured  for  each  person  on  entry  into  the  study  and  during  its  progress, 
and  cancer  incidence  will  be  observed  over  several  years.  Hypotheses  relating 
certain  patterns  of  premorbid  psychological  factors  and  probability  of  getting 
cancer  will  be  tested. 

Major  Findings: 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

•epeatedly  NCI  has  received  questions  from  professionals  and  the  public  about 
he  relation  among  psychological  factors,  stress  and  cancer  incidence.  These 
questions  were  based  on  a  long  history  of  belief,  speculation  and  purported 
evidence  that  stress  and  certain  psychological  factors  increase  cancer  risk. 
Evidence  on  both  humans  and  animals,  though  voluminous,  is  not  persuasive, 
and  in  some  cases,  contradictory.  Most  of  the  human  studies  have  not  taken 
into  account  certain  factors  having  an  important  impact  on  outcomes.  Studies 
with  improved  design  are,  therefore,  much  needed,  and  this  project  fulfils 
that  need,  in  part.  A  positive  answer  would  give  impetus  to  studies  on 
specific  psychological  factors  or  stress  and  the  humoral  environment  associated 
with  increased  cancer  risk.  A  negative  answer  would  tend  to  shift  the  balance 
of  research  effort  away  from  the  psychic  components  of  environmental  carcino- 
genesis, whether  internal  or  external  to  the  body. 

Proposed  Course  of  Project: 

A  CREG  announcement  has  been  issued.  Grant  applications  can  be  received  in 

October,  1976.  The  normal  course  of  awards  follows.  The  project  itself  is 
Axpected  to  last  five  years,  with  possible  extended  follow-up  for  another  two 
^ars.  The  first  2  years  will  be  devoted  to  identification  and  testing  of 

a  high  risk  cohort.  The  remaining  years  will  involve  follow-up  and  data 

analysis. 

Date  Initiated: 
ctober,  1975 


I 


185 


CONTRACT  NARRATIVE 

OFFICE  OF  THE  ASSOCIATE  DIRECTOR 

FIELD  STUDIES  AND  STATISTICS  PROGRAM 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1976 

COLLEGE  OF  MEDICINE  AND  DENTISTRY  OF  NEW  JERSEY  (NOl-CP-61015) 

UNIVERSITY  OF  KANSAS  (NOl-CP-61014) 

OKLAHOMA  MEDICAL  RESEARCH  CENTER  (N01-CP-61019) 

SAMUEL  MERRITT  HOSPITAL  (Oakland,  California)  (NOl-CP-53555) 

Title:  Retrospective  Case-Control  Study  of  Reserpine  and  Breast  Cancer 

Contractor's  Project  Directors:   Dr.  Benjamin  Rush  (New  Jersey-61015) 

Dr.  Robert  Boudet  (Kansas-61014) 

Dr.  JoAnn  Haberman  (Oklahoma -61 01 9) 

Dr.  Robert  Schweitzer  (California -53555) 

Project  Officer  (NCI):  Dr.  Roger  R.  Williams 

Objectives:  To  test  for  an  association  between  the  antihypertensive  drug 
reserpine  and  breast  cancer. 

Methods  Employed:  Using  these  4  breast  cancer  screening  centers  and  14  others 
funded  last  year,  543  breast  cancer  patients,  478  ladies  with  negative  breast 
biopsies  and  1428  normal  screenees  were  polled  by  mailed  questionnaire  from 
the  local  screening  center  to  obtain  data  regarding  drugs  used  for  hypertension 
and  risk  factors  for  breast  cancer.  The  large  sample  size  and  detailed  data 
should  enable  a  more  reliable  test  of  this  association  suggested  by  some  other 
studies. 

Major  Findings:  Results  are  not  yet  available  as  collection  of  the  question- 
naires has  just  been  completed.  Response  was  very  good  with  90%  of  the  sub- 
jects and  80%  of  their  physicians  polled  returning  completed  questionnaires. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
If  a  causal  association  exists  between  reserpine  and  breast  cancer  at  a 
relative  odds  of  3.0  as  suggested  by  some  studies,  5,000  incident  cases  of 
breast  cancer  could  be  prevented  in  the  U.S.  each  year.  On  the  other  hand 
if  the  association  is  not  real,  many  hypertensive  related  deaths  could  likely 
be  prevented  by  avoiding  unnecessary  disruption  of  antihypertensive  therapy. 

Proposed  Course:  Completion  this  year. 

Date  Contracts  Initiated:  August  19,  1975  (New  Jersey-61015) 

August  18,  1975  (Kansas-61014) 
September  9,  1975  (Oklahoma -61019) 
August  28,  1975  (California -53555) 
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Current  Annual   Level :     $2,888  (New  Jersey-61015) 

$1,800  (Kansas-61014) 

$1,537  (Oklahoma-61019) 

$     518  {California-53555) 
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Fiscal  Year  1976 

INTERNATIONAL  AGENCY  FOR  RESEARCH  ON  CANCER  (N01-CP-43342) 

Title:  Etiology  of  Esophageal  Cancer  in  the  Caspian  Littoral  of  Iran 

Contractor's  Project  Director:  Dr.  Calum  S.  Muir 

Project  Officer  (NCI):  Dr.  Marvin  A.  Schneiderman 

Objectives:  To  carry  out  case-control  studies  of  esophageal  cancer  in  the 
Caspian  Littoral  (provinces  of  Mazandaran,  Gilan,  and  Ardebil  district). 
These  studies  are  to  include  a  detailed  nutritional  survey,  examination  of 
water  supplies,  crops  grown,  occupation',  etc.  Patients  (and/or  surviving 
relatives)  will  be  interviewed  and  comfiared  with  matched  controls.  New 
hypotheses  have  developed  concerning  the  interaction  of  minimum  diet  (bread 
and  tea)  and  the  possible  presence  of  a  group  of  carcinogens  (including  myco- 
toxins).  This  relationship  will  be  further  investigated. 

Major  Findings:  1.  No  simple  explanation  of  the  increased  risk  has  been  un- 
covered  in  tne  major  suspects:  bread,  sheep's  milk,  or  the  "pregnancy"  diet. 
No  volatile  nitrosamine  has  been  found  in  sufficient  excess  to  account  for 
the  large  differences  in  incidence.  2.  Adequate  statistical  surveys  of  an 
isolated,  largely  illiterate  or  semi-literate  population  can  be  conducted 
effectively.  3.  The  need  for  very  close  interaction  between  the  laboratory 
and  the  epidemiologist  was  made  most  clear,  e.g.,  lab  techniques  are  now 
needed  for  measuring  non-volatile  nitrosamines.  4.  There  is  a  strong  indica- 
tion that  if  an  esophageal  carcinogen  is  present  in  the  diet,  then  it  will  be 
found  either  in  the  bread  or  the  tea,  and  that  the  restricted  nature  of  the 
diet  may  increase  the  susceptibility. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Data  collection  and  detailed  statistical  analyses  of  epidemiological  studies 
are  almost  always  long-term.  It  is  anticipated  that  these  studies  will  pro- 
vide information  on  the  etiology  of  cancer  of  the  esophagus  (which  is  increasing 
rapidly  in  the  black  population  of  the  United  States)  that  can  be  used  to  pre- 
vent this  cancer.  The  interactive  nature  of  the  carcinogenic  process  needs 
to  be  further  elucidated.  The  increase  in  esophageal  cancer  in  blacks  in  the 
United  States  follows  the  large  migrations  from  rural  to  urban  areas.  In 
whites,  cancer  of  the  esophagus  has  been  largely  an  urban  disease.  Aspects 
of  urban  life  that  increase  exposure  or  susceptibility  need  to  be  investigated. 

Proposed  Course:  The  next  stages  in  the  study  are:  a)  a  more  detailed  examina- 
tion of  the  bread,  especially  contaminants  of  the  wheat  from  which  it  is  made, 
and  of  the  tea,  from  the  point  of  view  of  carcinogenesis;  b)  a  deeper  investi- 
gation of  nutritional  factors  and  of  other  parameters  possibly  related  to 
tissue  susceptibility.  The  emphasis  in  the  nutritional  studies  will  be 
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initially  to  determine  whether  the  apparently  very   low  intakes  of  certain 
nutrients  are  reflected  in  metabolic  and  physiological  levels  and  also  to 
determine  if  other  nutrients,  for  which  food  table  values  were  not  available 
for  inclusion  in  the  food  consumption  analysis,  show  unusual  levels,  c)  main- 
tenance of  collaboration  with  the  long  term  surveillance  study  of  a  Turkoman 
population  to  be  undertaken  by  the  Iranian  authorities  to  monitor  changes  in 
jithe  regional  health  patterns  (including  esophageal  cancer)  as  economic  and 
agricultural  changes  reach  the  most  remote  semi-desert  regions.  These  studies 
should  be  completed  by  the  end  of  June  1977,  and  will  be  undertaken  by  the 
Institute  of  Public  Health  Research,  Teheran  (IPHR)  and  the  International 
Agency  for  Research  on  Cancer  (lARC). 

Date  Contract  Initiated:  January  1,  1973 

Current  Annual  Level:  $100,000 
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CONTRACT  NARRATIVE 
OFFICE  OF  THE  ASSOCIATE  DIRECTOR 
FIELD  STUDIES  AND  STATISTICS  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
Fiscal  Year  1976 

UNIVERSITY  OF  CALIFORNIA.  SAN  FRANCISCO  (NOl-CP-33327) 

Title:  Group  Testing  for  Screening  Carcinogens 

Contractor's  Project  Director:  Dr.  Robert  M.  Elashoff 

Project  Officer  (NCI):  Dr.  Thomas  R.  Fears 

Objectives:  To  develop  mathematical  techniques  to  permit  more  rapid  and 
efficient  testing  of  chemicals  for  potential  carcinogenesis. 

Major  Findings:  1.  Several  different  formulations  for  two-stage  design 
have  been  explored  using  asymptotic  approximations.  The  conclusion  is  that 
two-stage  designs  show  important  savings  in  the  cost  of  an  animal 
carcinogenicity  test.  2.  A  general  framework  to  construct  particular 
group  screening  designs  has  been  formulated.  3.  The  effect  of  delivery 
group  on  weight  and  food  consumption  was  studied.  The  study  suggested 
that  delivery  group  might  be  a  useful  covariate  in  the  data  analysis  of  the 
chronic  study.  4.  All  quality  control  programs  have  now  been  documented. 
The  gross  pathology  data  has  been  edited  and  is  ready  for  analysis.  The 
food  consumption  and  weight  data  is  complete  and  is  being  edited.  The 
microscopic  pathology  data  for  the  first  group  of  compounds  is  being 
cleaned  up.  5.  The  chemical  NTA  is  of  special  concern  and  a  preliminary 
analysis  of  that  experiment  is  complete. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Carcinogenesis  testing  is  a  long-term  expensive  process.  With  over  20,000 
materials  to  test  for  carcinogenicity  unless  more  efficient  methods  are 
developed  testing  will  take  a  very  long  time.  This  research  holds  promise 
for  more  rapid  testing. 

Proposed  Course:  Continued  close  collaboration  with  groups  doing  biological 
testing  of  the  materials  to  speed  the  development  of  mathematical  models. 

Development  of  one  at  a  time  two  stage  testing  scheme. 

Development  of  further  applications  of  group  testing. 

Analysis  and  monitoring  of  long-term  experiments. 

Date  Contract  Initiated:  June  24,  1971 

Current  Annual  Level:   $99,432 
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FIELD  STUDIES  AND  STATISTICS  PROGRAM 
DISTRIBUTION  OF  CONTRACT  FUNDS 
Fiscal  Year  1976 


Total  Contract  Funds:  $7,400,760 
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TABLE  I 

ANALYSIS  OF  CONTRACT  ACTIVITIES 
FIELD  STUDIES  AND  STATISTICS 

FY  1976 


TYPE  OF  ACTIVITY  NO.  OF   ,,  p,       PERCENT 

CONTRACTS-'    ANNUAL  LEVEL-'       OF  FUNDS 


TOTAL:  40         $  7,400,760  100 


I.  Prevention  of  Cancer        10        $2,353,373  31.8 


II.   Incidence  and  Diagnosis     29        $  4,954,387  66.9 

of  Cancer  >  i 


III.  Treatment  of  Cancer         1        $    93,000  1.3 

—  Not  included  in  these  numbers  are  ongoing  contracts  for  which  no  FY  '76 
funds  were  obligated. 

-^   Funds  obligated  during  FY  '76. 
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TABLE  II 
ANALYSIS  OF  CONTRACTS  BY  ACTIVITY 


ACTIVITY 


CONTRACT 


DOLLAR  LEVEL 


I.  Prevention  of  Cancer 

Aichi  Cancer  Center  (Japan)  {N01CP23213)  $146,014 

California,  University  of  (N01CP33327)  74,574 

Fundacion  para  la  Educacion  Superior  (Colombia)  90,102 

(N01CP33286) 

International  Agency  for  Research  on  Cancer  (N01CP43342)  100,000 

Kuakini  Hospital  and  Home  (N01CP33216)  499,652 

Louisiana  State  University  (N01CP53521)  305,791 

Minnesota,  University  of  (N01CP33325)  22,557 

Norwegian  Public  Health  Service  (N01CP43247)  105,230 

Research  Corporation  of  the  University  of  Hawaii  465,550 

(N01CP53511) 

Yale  University  (N01CP33235)  543,903 

$2,353,373 

II.  Incidence  and  Diagnosis  of  Cancer 

Biotech  Research  Laboratories  (N01CP61011)  32,375 

Bureau  of  Labor  Statistics  (N01CP60501)  19,000 

California  Department  of  Health  (N01CP33353)  734,438 

California,  University  of  (San  Francisco)  (N01CP43383)  25,000 

Case  Western  Reserve  University  (N01CP43201)  15,621 

Charity  Hospital  of  Louisiana  (N01CP43262)  247,878 

College  of  Medicine  and  Dentistry  of  New  Jersey  2,888 

(N01CP61015) 

Connecticut  Department  of  Health  (N01CP61022)  399,738 

Emory  University  (new)  193,621 

Fred  Hutchinson  Cancer  Research  Center  (N01CP33246)  40,768 

.  Geomet,  Inc.  (N01CP53522)  98,269 

Health  Insurance  Plan  of  Greater  New  York  (N01CP43278)  152,235 

Institut  de  la  Vie,  Martinique  (N01CPOO4OO)  30,000 

Iowa,  University  of  (N01CP43200)  470,469 
Israel  Center  for  Registration  of  Cancer  and  Allied 

Diseases  (N01CP33351)  59,895 

Johns  Hopkins  University  (N01CP61023)  144,000 

Kansas,  University  of  (N01CP61014)  1^800 

Litton  Bionetics,  Inc.  (N01CP61016)  110,'424 

Meloy  Laboratories  (N01CP43216)  183,203 

Michigan  Cancer  Foundation  (N01CP61028)  824,582 

Minnesota,  University  of  (N01CP43384)  32,000 

National  Academy  of  Sciences  (N01CP53573)  150,000 
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TABLE  II  (CONTINUED) 
ANALYSIS  OF  CONTRACTS  BY  ACTIVITY 


ACTIVITY       CONTRACT  DOLLAR  LEVEL 


Incidence  and  Diagnosis  of  Cancer  (continued) 

National  Academy  of  Sciences  (N01CP61003)  $  166,270 

New  Mexico,  University  of  (N01CP33344)  382,780 

Oklahoma  Medical  Research  (N01CP61019)  1,537 

Samuel  Merritt  Hospital  (N01CP53555)  518 

State  of  New  Jersey.  Department  of  Health  (N01CP61031)  85,078 

Utah,  University  of  (N01CP43382)  300,000 

U.S.  Naval  Medical  Research  Unit  #2  (N01CP60502)  50,000 


$4,954,387 


III.  Treatment 

Mason  Research  Institute  (N01CP53524)  $   93,000 

IV.  Communications  and  Training 

International  Agency  for  Research  on  Cancer  no  cost 

(N01CP53535)  extension 

GRAND  TOTAL  $7,400,760 
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TABLE  III 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 


CONTRACTOR 


FUNCTIONS 


DOLLAR  LEVEL 


OFFICE  OF  ASSOCIATE  DIRECTOR 

California,  University  of  (N01CP33327) 

College  of  Medicine  and  Dentistry  of  New 
Jersey  (N01CP61015) 

International  Agency  for  Research  on 
Cancer  (N01CP43342) 

International  Agency  for  Research  on 
Cancer  (N01CP53535) 

Kansas,  University  of  (N01CP61014) 
Oklahoma  Medical  Research  (N01CP61019) 
Samuel  Merritt  Hospital  (N01CP53555) 


Prevention 

$  74,574 

Incidence  & 

2.888 

Diagnosis 

Prevention 

100,000 

Communications 

no  cost 

&  Training 

extension 

Incidence  & 

1,800 

Diagnosis 

Incidence  & 

1,537 

Diagnosis 

Incidence  & 

518 

Diagnosis 

BIOMETRY  BRANCH 
Aichi  Cancer  Center  (Japan)  (N01CP23213) 
Bureau  of  Labor  Statistics  {N01CP60501) 


California  Department  of  Health 
(N01CP33353) 

California,  University  of  (San  Francisco) 
(N01CP43383) 

Charity  Hospital  of  Louisiana 
(N01CP43262) 

Connecticut  Department  of  Health 
(N01CP61002) 

Emory  University  (new) 


Prevention 

146,014 

Incidence 

& 

19,000 

Diagnosis 

Incidence 

& 

734,438 

Diagnosis 

Incidence 

& 

25,000 

Diagnosis 

Incidence 

& 

247,878 

Diagnosis 

Incidence 

& 

399,738 

Diagnosis 

Incidence 

& 

193,621 

Diagnosis 
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TABLE  III  (CONTINUED) 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 


CONTRACTOR 


FUNCTIONS 

DOLLAR  LEVEL 

Incidence  & 

$  40,768 

Diagnosis 

Prevention 

90,102 

Incidence  & 

98,269 

Diagnosis 

Incidence  & 

152,235 

Diagnosis 

Incidence  & 

470,469 

Diagnosis 

Incidence  & 

59,895 

Diagnosis 

Prevention 

499.652 

Prevention 

305,791 

Treatment 

93,000 

Incidence  & 

824,582 

Diagnosis 

Prevention 

22,557 

Incidence  & 

382,780 

Diagnosis 

Prevention 

105,230 

Prevention 

465,550 

Incidence  & 

300,000 

Diagnosis 

Prevention 

543,903 

Fred  Hutchinson  Cancer  Research 
Center  (N01CP33246) 

Fundacion  para  la  Educacion  Superior 
(Colombia)  (N01CP33286) 

Geomet,  Inc.  (N01CP53522) 


Health  Insurance  Plan  of  Greater 
New  York  (N01CP43278) 

Iowa,  University  of  (N01CP43200) 


Israel  Center  for  Registration  of  Cancer 
and  Allied  Diseases  (N01CP33351) 

Kuakini  Hospital  and  Home  (N01CP33216) 

Louisiana  State  University  (N01CP53521) 

Mason  Research  Institute  (N01CP53524) 

Michigan  Cancer  Foundation 
(N01CP61028) 

Minnesota,  University  of  (N01CP33325) 

New  Mexico,  University  of  (N01CP33344) 

Norwegian  Public  Health  Service  (N01CP43247; 

Research  Corporation  of  the  University 
of  Hawaii  (N01CP53511) 

Utah,  University  of  (N01CP43382) 
Yale  University  (N01CP33235) 


TABLE  III  (CONTINUED) 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 


CONTRACTOR 


FUNCTIONS 


DOLLAR  LEVEL 


EPIDEMIOLOGY  BRANCH 
Biotech  Research  Laboratories  (N01CP61011) 

Case  Western  Reserve  University  (N01CP43201) 

Institut  de  la  Vie,  Martinique  (N01CP00400) 

Johns  Hopkins  University  (N01CP61023) 

Litton  Bionetics,  Inc.  (N01CP61016) 

Meloy    Laboratories   (N01CP43216) 

Minnesota,  University  of  (N01CP43384) 

National  Academy  of  Sciences  (N01CP53573) 

National  Academy  of  Sciences  (N01CP61003) 


State  of  New  Jersey,  Department  of  Health 
(N01CP61031) 

U.S.  Naval  Medical  Research  Unit  #2 
(N01CP60502) 


Incidence 

& 

$  32,375 

Diagnosis 

Incidence 

& 

15,621 

Diagnosis 

Incidence 

& 

30,000 

Diagnosis 

Incidence 

& 

144,000 

Diagnosis 

Incidence 

& 

110,424 

Diagnosis 

Incidence 

& 

183,203 

Diagnosis 

Incidence 

& 

32,000 

Diagnosis 

Incidence 

& 

150,000 

Diagnosis 

Incidence 

8. 

166,270 

Diagnosis 

Incidence 

& 

85,078 

Diagnosis 

Incidence 

& 

50,000 

Diagnosis 
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SUMMARY  REPORT 

BIOMETRY  BRANCH 

July  1,  1975  -  June  30,  1976 

While  the  manner  in  which  the  Biometry  Branch  carries  out  its  work  changes 
in  response  to  the  needs  of  the  National  Cancer  Institute  and  the  National 
Cancer  Program,  its  3  basic  functions  remain  unchanged:  a)  conduct  of 
research  on  the  etiology  of  cancer  in  man;  b)  provision  of  statistical 
consultation  and  support  to  other  research  investigators;  c)  dissemination 
of  baseline  data  against  which  administrators  can  measure  their  successes 
and  failures  in  reducing  cancer  incidence  and  mortality.  These  functions 
encompass  a  wide  range  of  scientific  and  managerial  skills  in  bringing  people 
and  data  together. 

Third  National  Cancer  Survey 

A  complete  register  of  all  new  cancer  cases  diagnosed  in  the  resident 
population  of  seven  standard  metropolitan  statistical  areas  and  two  states 
during  the  period  1969-1971  has  been  developed  and  analyzed  to  determine  the 
incidence  of  cancer  classified  according  to  demographic  characteristics  of 
the  patient  as  well  as  characteristics  of  the  tumor.  All  data  have  been 
processed  and  stored  on  tapes  and  staff  of  the  Demography  Section  have  been 
carrying  out  data  analyses.  At  the  advice  of  the  Third  National  Cancer 
Survey  Utilization  Committee  a  public  use  tape  containing  non-confidential 
data  on  the  181,027  incident  resident  cases  of  cancer  has  been  available  for 
purchase  by  medical  researchers  at  a  cost  of  $100.  To  date  public  use  tapes 
have  been  ordered  by  Georgetown  University  School  of  Medicine,  the  National 
Center  for  Health  Services  Research,  the  University  of  Texas  System  Cancer 
Center,  the  University  of  Cincinnati,  Oak  Ridge  National  Laboratory,  Wisconsin 
Clinical  Cancer  Center,  The  Institute  for  Cancer  Research  and  Vanderbilt 
University  School  of  Medicine.  This  committee  will  reconvene  in  May,  1976 
to  advise  staff  on  the  development  of  a  public  use  tape  containing 
non-confidential  data  from  the  sample  survey. 

NCI  Monograph  41  containing  detailed  incidence  by  race,  sex  and  age  of  patient 
and  by  primary  site  and  type  of  the  cancer  for  each  geographic  area 
participating  in  the  survey  -  except  for  Puerto  Rico  -  and  for  all  areas  has 
received  wide  distribution  within  the  United  States.  The  monograph  also  has 
been  distributed  at  two  international  meetings  to  participants  from  a  wide 
range  of  foreign  countries.  Reaction  to  the  monograph  has  been  extremely 
favorable,  especially  from  pathologists  who  for  the  first  time  have  available 
to  them  incidence  data  cross  classified  by  primary  site  and  histologic  type 
of  cancer  for  all  cancer  sites  and  types. 

Information  obtained  from  hospital  financial  records  for  a  10%  sample  of 
patients  included  in  the  Third  National  Cancer  Survey  is  being  analyzed  and 
a  monograph  providing  basic  data  on  hospitalizations  and  payments  to  hospitals 
is  in  preparation.  The  report  represents  the  first  major  study  undertaken 
by  the  National  Cancer  Institute  to  directly  measure  hospitalizations  and 
expenditures  for  hospitalizations  for  specific  cancer  patients. 
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The  Third  National  Cancer  Survey  data  have  been  extensively  utilized  in  the 
second  edition  of  Cancer  Rates  and  Risks.  Survey  data  have  also  been  used 
by  the  American  Cancer  Society  in  preparation  of  their  annual  Cancer  Facts 
and  Figures.  This  data  bank  provides  a  valuable  resource  for  epidemiologic 
investigations  by  identifying  population  groups  that  have  a  high  or  low 
incidence  of  cancers  of  specific  sites.  Some  of  the  factors  being  studied 
include  residence,  occupation,  place  of  birth,  use  of  contraceptive  devices, 
previous  illnesses  and  socioeconomic  status. 

SEER  Program 

Implementation  of  the  National  Cancer  Program  requires  information  that  can 
be  supplied  by  a  network  of  cancer  registries.  The  national  goal  of  research 
and  action  directed  toward  prevention,  diagnosis  and  treatment  requires 
information  on  the  nature  and  magnitude  of  the  total  cancer  problem  and  its 
components  to  evaluate  progress.  The  SEER  Program  which  has  initiated  new 
population-based  registries  in  the  United  States  with  NCI  support  is  a 
response  to  this  need.  The  representation  of  registries  in  the  SEER  Program 
is  designed  to  give  wide  geographic  coverage  and  to  include  substantial 
representation  of  minority  populations  (Blacks,  Spanish-Americans,  American 
Indians,  Japanese,  Chinese).  The  Connecticut  and  California  registries  as 
SEER  participants  will  continue  to  provide  data  on  cancer  incidence  and 
patient  survival.  Two  areas  in  the  Third  National  Cancer  Survey--Detroit, 
state  of  Iowa--have  been  transformed  into  a  continuing  registry  system  and 
will  become  important  components  of  the  SEER  Program.  The  cancer  registries 
in  Utah  and  New  Mexico  are  converting  operations  so  that  they  will  generate 
incidence  data  and  serve  as  centers  for  epidemiologic  research.  Registries 
in  Seattle,  Hawaii  and  New  Orleans  are  now  operational  as  SEER  members  and 
an  Atlanta  registry  will  become  operational  in  1976. 

Significant  progress  has  been  made  on  the  development  of  sophisticated  data 
management  systems  by  two  program  participants.  Information,  detailed  plans, 
and  computer  programs  will  be  shared  between  these  groups  as  feasibility 
permits.  System  components  with  documentation  will  ultimately  be  available 
to  other  SEER  participants  and  to  other  groups  concerned  with  developing 
data  systems  for  maintaining  and  updating  patient  and  disease  oriented 
information. 

A  number  of  procedural  documents  have  been  developed  to  provide  guidance  to 
SEER  Program  participants  and  to  others  concerned  with  cancer  registration. 
These  booklets  have  set  out  clear  guidelines  for  data  acquisition  and  have 
provided  useful  materials  for  on-the-job  training  of  personnel  responsible 
for  extracting  data  from  basic  medical  records  and  for  putting  them  in  a 
form  suitable  for  electronic  data  processing. 

The  Biometry  Branch  has  been  able  to  undertake  the  national  coordination  of 
the  SEER  network  of  registries  because  of  its  past  experience  in  collaboration 
with  the  End  Results  Group.  However,  coordination  of  work  directed  to  cancer 
epidemiology  and  more  sophisticated  studies  of  prognostic  factors  envisioned 
for  the  population-based  cancer  study  centers  and  the  Cancer  Research  Centers 
require  new  mechanisms  to  facilitate  exchange  of  information  to  enable  the 
Centers  to  develop  programs  compatible  with  broad  national  goals.  The  SEER 
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Program  currently  is  under  intensive  review  within  the  Biometry  Branch.  Upon  ^ 
completion  of  this  review,  an  outside  committee  will  review  the  Program     ^ 
considering  not  only  the  objectives  of  the  Program  but  the  procedures  used 
to  meet  those  objectives. 

End  Results 

The  major  emphasis  of  the  End  Results  component  of  the  Surveillance  EpidemioloJ 
and  End  Results  Program  (SEER)  is  to  analyze  and  publish  descriptive  informatil 
on  cancer  therapy  and  patient  survival.  Summary  data  for  18  forms  of  cancer, 
contrasting  survival  of  black  and  white  cancer  patients  diagnosed  during 
1955-64  and  1965-71  was  published  and  indicated  that  with  few  exceptions 
survival  for  black  patients  was  not  as  favorable  as  for  white  patients  even 
among  patients  with  localized  disease.  In  both  races,  survival  for  females 
was  better  than  for  males.  The  greatest  differentials  in  survival  between 
the  two  races  were  for  cancers  of  the  bladder  and  corpus.  Stomach  cancer 
was  one  of  the  few  sites  for  which  survival  for  black  patients  was  more 
favorable  than  for  white  patients  during  1965-71.  For  both  races  survival 
rates  improved  slightly  between  1955-64  and  1965-71.  About  half  the  cancers 
in  black  patients  were  diagnosed  as  localized  compared  to  three-fourths  of 
the  cancers  in  whites.  Cancer  of  the  kidney  was  the  only  site  that 
demonstrated  a  survival  advantage  in  favor  of  blacks  in  an  analysis  of  black 
and  white  cancer  patients  diagnosed  during  1955-64.  For  patients  diagnosed 
during  1965-71  only  black  women  showed  superior  survival.  This  differential 
in  survival  between  black  and  white  patients  will  be  reevaluated  using  data 
on  patients  diagnosed  1965-73  from  the  latest  data  submission.  During      M 
1955-64  prostate  was  the  leading  cancer  site  for  black  men  while  lung  cancer  " 
was  the  leading  site  for  white  men.  Lung  cancer  was  the  leading  site  for 
both  black  and  white  men  during  1965-71.  Among  both  black  and  white  patients 
the  greatest  improvement  in  survival  between  1955-64  and  1965-71  occurred  for 
patients  with  Hodgkin's  Disease.  Among  blacks,  there  were  also  notable 
improvements  for  patients  with  prostatic  cancer,  cancer  of  the  ovary  and 
multiple  myeloma.  Improvements  were  less  dramatic  among  white  patients. 
The  level  of  survival  for  black  patients  is  generally  closer  to  that  for 
white  patients  when  the  disease  was  considered  localized  at  diagnosis. 

Survival  trends  for  8,282  white  children  15  years  of  age  diagnosed  between 
1955  and  1971  were  analyzed  by  various  cell  types.  One-year  survival  rates 
for  all  cancers  combined  rose  from  50  percent  in  1955-59  to  65  percent  in 
1965-69  with  corresponding  5-year  survival  rates  increasing  from  29  percent  to 
34  percent.  Five-year  survival  rates  for  all  childhood  leukemias  increased 
from  1  to  5  percent  between  1955-59  and  1965-69.  An  investigation  of  incident 
cases  diagnosed  during  1972  in  five  regions  with  population-based  registries 
indicates  that  treatment  strategies  developed  in  leukemia  research  are      /J 
reaching  the  general  patient  population.  ^" 

After  the  SEER  Program  has  been  in  operation  long  enough  to  accumulate  several 
years  of  survival  experience,  it  will  be  possible  to  document  survival  for 
other  subgroups  of  the  U.S.  population,  e.g.,  American  Indians,  Japanese.  In 
the  meantime,  some  SEER  participants  who  had  previously  been  a  part  of  the  End 
Results  Program  are  continuing  to  provide  survival  data. on  patients  diagnosed^ 
in  past  years  so  that  survival  trend  information  is  still  being  generated    M 
although  on  a  somewhat  reduced  scale.  ^ 
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Work  has  continued  on  the  development  of  a  comprehensive  theory  for  the 
design  and  evaluation  of  screening  programs  for  the  early  detection  of  disease. 
Effort  has  focused  upon  the  theory  of  repetitive  screening  of  a  population 
within  the  context  of  a  controlled,  randomized  trial  to  determine  the  efficacy 
of  screening.  Distribution  theory  related  to  the  stochastic  model  representing 
the  natural  history  of  the  disease  has  been  expanded  and  serves  as  a  foundation 
for  the  methodology.  Theoretical  expressions  for  properties  of  the  lead  time 
gained  by  screening  have  been  generated  as  functions  of  the  interval  between 
screens,  the  number  of  screens,  and  other  parameters  which  are  important  in 
the  design  of  a  screening  program.  Expressions  for  estimating  the  mean  lead 
time  gained  by  screening  have  been  improved.  Final  numerical  estimates  for 
the  mean  lead  time  are  being  calculated  using  data  from  the  breast  cancer 
screening  project  conducted  by  the  Health  Insurance  Plan  of  Greater  New  York 
in  New  York  City. 

Active  collaboration  with  other  divisions  of  the  NCI  as  well  as  with  national 
and  international  groups  has  continued.  Using  da;a  from  the  End  Results 
Program,  the  American  Cancer  Society  estimated  potential  saving  of  lives  if 
all  cancers  were  optimally  treated  while  localized.  Cooperative  studies 
with  the  American  Joint  Committee  for  staging  of  several  cancers  continued. 
A  study  of  recurrences  after  diagnosis  of  primary  breast  cancer  is  being 
carried  out  in  cooperation  with  the  Breast  Cancer  Cooperative  Group.  Another 
cooperative  study  with  the  Division  of  Cancer  Biology  and  Diagnosis  and 
cooperative  institutions  was  carried  out  to  identify  women  with  disseminated 
breast  cancer  who  are  most  likely  to  respond  to  adrenalectomy. 

Clinical  and  Diagnostic  Trials 

The  Clinical  and  Diagnostic  Trials  Section  continues  to  provide  the  Veterans 
Administration  Cooperative  Urological  Research  Group  with  a  complete  spectrum 
of  supporting  statistical  services.  VACURG  studies  comprise  an  ongoing  series 
of  investigations  begun  in  1960.  Consultative  services  in  statistical  and 
epidemiological  methodology  in  the  design,  interpretation  and  evaluation  of 
clinical  trials  and  other  studies  are  provided.  The  Section  provides  full 
statistical  support  for  the  studies  of  treatment  of  cancer  of  the  prostate 
and  bladder  performed  by  the  Veterans  Administration  Cooperative  Urological 
Research  Group.  Support  includes  development  of  detailed  study  plans, 
collection,  processing,  editing  and  analysis  of  data,  and  preparation  of 
scientific  papers.  The  Section  is  currently  involved  in  six  clinical  trials, 
of  which  two  concerning  cancer  of  the  prostate  were  begun  during  the  past 
year.  VACURG  studies  of  prostatic  cancer  have  had  a  significant  and 
acknowledged  impact  on  the  study  of  this  disease. 

Members  of  the  section  also  have  been  involved  in  the  design  of  a  new  study 
of  prophylactic  treatment  of  highly  exposed  asbestos  workers  in  Tyler,  Texas 
designed  to  reduce  the  incidence  of  lung  cancer.  In  addition,  the 
methodological  expertise  of  the  section  in  design  and  analysis  of  clinical 
trials  has  been  called  upon  (by  NIAMD)  in  the  design  of  a  new  clinical  trial 
to  evaluate  carbomide  prophylaxis  against  sickle  cell  crisis.  One  member  of 
the  section  will  continue  to  assist  in  the  monitoring  and  analysis  of  the 
clinical  data. 
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The  European  Organization  of  Research  on  the  Treatment  of  Cancer  (EORTC)     i 
sponsors  comparative  trials  of  treatment  for  a  wide  variety  of  cancer  sites   ^ 
in  countries  all  over  western  Europe.  The  Section  has  been  asked  to  assist 
in  this  program  by  means  of  a  series  of  consultations.  This  request  provided 
an  opportunity  to  share  experiences  gained  in  the  program  of  the  Section  with 
our  European  colleagues  in  accord  with  stated  objectives  of  the  National  Cancer 
Program. 

At  the  request  of  the  Breast  Cancer  Task  Force  the  Section  has  undertaken  to   ^ 
establish  a  data  center  for  studies  in  breast  cancer.  This  project  is  in 
an  early  phase  of  planning  and  may  be  expanded  to  accommodate  additional 
studies  sponsored  by  the  Diagnosis  Committee  of  the  Task  Force.  It  is 
anticipated  that  this  project  will  continue  for  a  number  of  years  and  that 
members  of  the  Section  will  be  continually  involved  in  collection  and 
interpretation  of  these  data. 

The  Section  carries  on  a  significant  research  program  in  statistical  methods 
with  particular  emphasis  on  those  appropriate  to  the  analysis  of  data  from 
clinical  and  diagnostic  trials  and  epidemiologic  studies  of  cancer.  Many  of 
the  problems  studied  arise  from  the  consultative  activities  of  the  Section. 

Consultation 

Members  of  the  Biometry  Branch  staff  are  involved  with  every  Division  of  the 
National  Cancer  Institute.  In  addition,  statistical  consultation  is  provided 
to  and/or  collaboration  carried  out  with  other  segments  of  NIH  as  well  as  a  d 
variety  of  federal  agencies,  state  agencies,  universities,  national  and      " 
international  organizations.  A  listing  of  the  program  areas  with  which  the 
Biometry  Branch  has  had  active  collaboration  and/or  provided  consultation 
during  the  year  is  as  follows: 

I.  NATIONAL  CANCER  INSTITUTE 

(The  Biometry  Branch  engages  in  collaboration  or  consultation  on  an 
Institute  wide  basis  through  all  of  the  Divisions  of  NCI) 

A.  DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

1.  Field  Studies  and  Statistics 

A.  Epidemiology  Branch 

1.  Provide  for  sharing  of  data  from  the  Third  National 
Cancer  Survey  (TNCS) 

2.  Provide  continuing  consultation  and  collaboration        " 
on  a  variety  of  special  studies  on  topics  such  as 
melanoma,  genetics,  trends,  childhood  malignancy, 
mortality  comparisons,  geographic  comparisons,  ethnic 
comparisons.  Projects  include: 


a.  Trends  in  cancer  survival  among  U.S.  white 
children  1955-1971 
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b.  Causes  of  death  among  5-year  survivors  of 
childhoDd  cancer 

c.  Evaluation  of  data  on  a  cohort  of  Colorado 
Uranium  Mines 

d.  Reserpine  data  for  FDA 

e.  Exchange  of  research  techniques  and  computer 
programs 

f.  Statistical  methods  for  incidence  rates 

g.  Copy  and  document  U.S.  mortality  files 
B.  Office  of  the  Associate  Director 

1.  Response  to  external  and  internal  requests  for  data  on 
cancer  incidence  survival,  mortality,  especially  from  TNCS 
and  End  Results  (ER)  programs.  Project  examples  include: 

a.  Study  to  determine  sensitivity  and  reproducibility 
of  the  Pap  smear  for  cervical  cancer 

b.  Research  in  survival  trends 

c.  HEW  report  on  blood  transfusion  hepatitis 

2.  Engage  in  a  large  variety  of  consultative  reviews,  e.g.,  for 
EPA  and  FDA,  OSHA  hearings.  Examples  include: 

a.  Ultra  violet  radiation  study 

b.  Review  of  data  and  papers  for  coke  oven  emission  standards 

c.  Estimating  effects  of  environmental  carcinogens  and  food 
additives 

d.  Evaluating  provisional  mortality  data  on  cancer  from  the 
National  Center  for  Health  Statistics 

e.  Reviews  of  manuscripts  submitted  for  publication  in 
professional  journals 

3.  Carcinogenesis 

A.  Carcinogen  Bioassay  and  Program  Resources  Branch 
1.  Continuing  consultation 

a.  Radiation  and  Breast  Cancer 

b.  Chlordane  and  Heptachlor  analysis 
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c.  Bioassay  Computer  Program 

d.  Carcinogenesis  Bioassay  Data  System 

B.  Carcinogen  Metabolism  and  Toxicology  Branch 
1.  Continuing  consultation 

a.  Litton-Bionetics  Rat  Experiment 

C.  Chemistry  Branch 

1.  Continuing  consultation 
a.  AHH  Study 

D.  Experimental  Pathology  Branch 
1.  Continuing  consultation 

a.  Alpha-Antitrypsin  and  lung  cancer 

E.  Biology  Branch 

1.  Intermittent  consultation 

F.  Lung  Cancer  BraYich 

1.  Intermittent  consultation 
Viral  Oncology 

A.  Viral  Leukemia  and  Lymphoma  Branch 
1.  Continuing  collaboration 

a.  Epidemiologic  Studies  of  Leukemia  or  Related 
Diseases 

b.  International  Investigation  on  Epidemiology 
of  Lymphomas 

c.  Studies  of  Breast  Cancer  in  Tunisia 

d.  Multi disciplinary  study  of  Hodgkin's  Disease 
in  Israel 

B.  Viral  Biology  Branch 

1.     Intermittent  consultation 

C.  Viral  Carcinogenesis  Branch 

1.  Intermittent  consultation 
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5.  Tobacco  Working  Group 

A.  Continuing  consultation 

6.  Frederick  Cancer  Research  Center 

A.  Information  Systems  Group  EDP  review 

7.  Administrative  Management  Branch 

A.  Continuing  responsibility  for  the  operation  and 

maintenance  of  the  Division's  ADP  Management  Section. 

1.  Provide  monthly,  and  year-to-date  reports  on 
costs  incurred  at  DCRT  for  systems  analysis 
and  computer  programming  service,  data 
conversion  (e.g.,  tape  and  disk  key  punching, 
key-to-tape),  computes  usage,  shortage, 
terminal  rental  and  telephone  line  charges 
for  terminal  usage. 

B.  DIVISION  OF  CANCER  CONTROL  AND  REHABILITATION 

1.  Breast  Cancer  Demonstration  Project 

A.  Consultation  on  project  organization  and  operation 

B.  Consultation  on  data  management  and  statistical 
computing 

C.  Preparation  of  Data  Management  Center  contract  RFP 

D.  Preparation  of  case-control  interviewing  contract  RFP 

E.  Preparation  of  Coordinating  Centers  contract  RFP 

F.  Forms  design  and  0MB  clearance 

G.  Development  of  protocol,  manual  of  operation,  systems 
analysis 

H.  Provide  Project  Officers  for: 

1.  Data  Management  Center  contract 

2.  Case-Control  interviewing  contract 

3.  Coordinating  Center  contract 

4.  Cost  of  Cancer  Study 

I.  Reserpine  Case-Control  study  collaboration  and 
consultation 
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2.  Tyler  Texas  asbestos  worker 

A.  Statistical  center  for  prophylactic  trial  to  prevent 
lung  and  GI  cancer 

B.  Consultation  on  data  management  and  statistical  computing 

C.  Preparation  of  Coordinating  Center  RFP 

3.  Evaluation  of  thyroid  cancer  risk  in  children  exposed  to 
radiation 

4.  Referral,  diagnosis  and  treatment  patterns  for  childhood 
acute  lymphocytic  leukemia 

5.  Community  Based  Cancer  Control  Programs 

A.  Consultation  on  objectives  and  evaluation  measures 

C.  DIVISION  OF  CANCER  RESEARCH  RESOURCES  AND  CENTERS 

1.  Comprehensive  Cancer  Centers  Patient  Data  System 
I      A.  Continuing  consultation 

1.  Design  of  reporting  system 

2.  Drafting  of  RFP  for  the  Statistical  Analysis  and 
Quality  Control  Center  (SAQC) 

3.  Establishment  of  coding  rules  compatible  with  the 
SEER  Program 

2.  Epi-Stat  Units 

A.  Continuing  consultation 

B.  Committees  of  the  Epi-Stat  Directors  group 

3.  Site  Visits  for  epidemiologic  projects 

A.  Organ  Site  Program 

1.  Provide  consultation  as  members  of  various  working 
cadres 

D.  DIVISION  OF  CANCER  TREATMENT 
1.  Radiation  Therapy  Branch 

A.  Consultation  on: 
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1.  Data  management  and  statistical  computing 

2.  Use  of  Cancer  End  Results  Survival  System 

3.  Clinical  Center  information  system 

2.  Surgery  Branch 

A.  Study  of  survival   and  risk  of  other  primary  cancers 
for  women  with  in-situ  breast  carcinoma 

B.  Study  of  survival  experience  for  male  breast  cancer 
patients 

C.  Planning  of  immunotherapy  trials 

D.  Consultation  on  data  management  and  statistical  computing 

E.  Forms  and  systems  design  for  research  protocol  information 
system 

F.  Systems  analysis  and  design 

G.  Computer  progranming  for  data  management 
H.  Coordinate  DCRT  computer  programming 

3.  Medical  Oncology 

A.  Membership  on  contract  review  committee 

4.  Pediatric  Oncology  Branch 

A.  Consultation  on  use  of  Cancer  End  Results  Survival  System 
and  associated  CALPLOT  program 

DIVISION  OF  CANCER  BIOLOGY  AND  DIAGNOSIS 

1.  Breast  Cancer  Program  Coordinating  Branch 

A.  Radiation  and  Breast  Cancer 

B.  Analysis  of  estrogen  receptor  data 

2.  Laboratory  of  Immunodiagnosis 
A.  Continuing  consultation 

3.  Immunology  Branch 

A.  Continuing  consultation  on  statistics,  data  management 
and  statistical  computing 
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B.  Evaluating  and  implementing  generalized  programs  for 
data  retrieval  and  analysis 

C.  Preparation  of  RFP  for  computer  programming  contract 

1.  Co-project  officer  on  computer  programming  contract 

D.  Systems  analysis  and  design 

E.  Computer  programming  for  data  management 

4.  Laboratory  of  Pathophysiology 
A.  Intermittent  consultation 

5.  Laboratory  of  Pathology 

A.  Continuing  consultation 

B.  Autopsy  study 

C.  Study  on  histologic  types  of  breast  cancer 

6.  Dermatology  Branch 

A.  Consultation  and  dissemination  of  skin  cancer  data 

7.  Metabolism  Branch 

A.  Consultation  on  data  management  statistics  and 
statistical  computing 

B.  Designing  and  implementing  research  protocol  data 
systems 

C.  Evaluating  and  implementing  generalized  programs 
for  data  retrieval  and  analysis 

D.  Forms  design 

E.  Systems  analysis  and  design 

F.  Computer  programming  for  data  management 

G.  Statistical  computing 

8.  Diagnosis  Branch 

A.  Breast  Cancer  Demonstration  Project 

B.  Immunodiagnosis  Committee 

C.  Co-project  officer  for  various  contracts 
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9.  Planning  and  Analysis  Branch 

A.  Collaboration,  statistical  consultation  and  data 
processing  for  study  of  the  relationship  to  risk 
of  recurrence  of  numerous  clinical,  pathological 
and  urinary  steroid  measures 

B.  Collaboration,  statistical  consultation  and  data 
processing  for  Litudy  of  response  to  treatment  of 
women  with  disseminated  breast  cancer 

10.  Task  Forces  (Particularly  Breast  Cancer) 

A.  Consultation  with  Epidemiology  Cormiittee  on  studies 
of  high  risk  breast  cancer  identification  and  steroid 
analysis 

B.  Project  officers  on  various  contracts 

C.  Treatment  Committee 

D.  Central  Statistical  Office 
F.  OTHER 

1.  NCI  -  Management  Information  System  Consultation 

2.  Clinical  Oncology  Computer  Systems  Working  Group 

3.  Operate  NCI  wide  job  entry  computer  terminal  facility 

4.  Office  of  Cancer  Communications 

A.  Liaison/contact  point  for  inquiries 

B.  Consultation  for  series  of  site  specific  cancer 
literature 

II.  DCRT 

A.  Laboratory  of  Statistical  and  Mathematical  Methodology 
1.  Carcinogenesis  Bioassay  Data  System 

B.  Budget  Reporting 

III.  CONTRACTORS  AND  OTHERS 
A.  NIAMD 

1.  Sickle  Cell  anemia  clinical  trial 
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2.  Arizona  Indian  School  Clinic 

A.  Consultation  on  the  use  of  the  Cancer  End  Results 
Survival  System 

B.  NHLI 

1.  Grants  and  contracts  review  committees 

C.  NIEHS 

1.  Consultation  on  problems  of  estimating  effects  of 
environmental  carcinogens  and  food  additives 

D.  FDA 

1.  Evaluation  of  reserpine  cancer  risk 

2.  Consultation  on  problems  of  estimating  effects  of 
environmental  carcinogens  and  food  additives 

3.  Provide  cancer  incidence  data  re  relationship  of 
/      basic  dyes  to  carcinogenesis 

E.  EPA 

1.  Expert  testimony  on  several  studies 

2.  Provide  cancer  incidence  data  re  chlordane 

3.  Consulting  on  problem  of  estimating  effects  of 
environmental  carcinogens  and  food  additives 

F.  American  Cancer  Society 

1.  Joint  publication  on  childhood  cancer  incidence,  survival 
and  mortality 

2.  Continual  supplying  of  basic  data  for  ACS  professional 
education  publications 

3.  Provide  data,  consultation  and  collaboration  on  field 
testing  for  morbidity  statistics 

G.  American  Joint  Committee  for  Cancer  Staging  and  End  Results 
Reporting 

1.  Staff  members  have  served  on  numerous  site  specific  task 
forces 

2.  Analytical  prognostic  factor  studies  leading  to  staging 
recommendations. 
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H.  American  College  of  Surgeons 

1.  Consultation  and  training  for  tumor  registry  personnel 
I.  American  Tumor  Registrars  Association 

1.  Committee  liaison 
J.  Interagency  Collaborative  Group  on  Environmental  Carcinogenesis 

1.  Membership  on  Interagency  Group 

K.  Veterans  Administration 

1.  Consultation  on  the  use  of  the  Cancer  End  Results  Survival 
System  and  CALPLOT  Programs 

L.  National  Academy  of  Science 

1.  Climatic  Impact  Assessment  Program 
M.  National  Center  for  Toxicological  Research 

1.  Intermittent  consultation 
N.  Various  Journals 

1,  Review  of  manuscripts 
0.  European  Organization  for  Research  and  Treatment  of  Cancer 

1.  Continuing  consultation 
P.  WHO 

1.  Consult  and  collaborate  in  developing  ICD-0 

2.  Consultation  on  current  status  of  cancer  end  results 
reporting  around  the  world 

Q.  International  Agency  for  Research  on  Cancer 

1.  Coordination  of  international  seminars  and  studies  on 
epidemiology 

2.  Continuing  statistical  collaboration  and  consultation 
R.  USSR 

1.  Participation  in  science  exchange 
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a.  Coordination  of  American  portion  of  monograph  on 
cancer  epidemiology  in  the  two  countries  which 
win  be  published  in  both  languages 

b.  USSR  -  Participation  in  exchange  program  on  Cancer 
Control  and  Caricer  Centers 

c.  Continued  collaboration  on  a  special  study  of  breast 
cancer  survival 

d.  Field  testing  of  ICD-0 
S.  Peoples  Republic  of  China 

1.  Collaboration  on  epidemiologic  studies  of  cancer 

In  particular,  the  Mathematical  Statistics  and  Applied  Mathematics  and  the 
ADP  Management  Sections  are  extensively  involved  in  providing  a  broad  range 
of  consultation  in  experimental  design  and  systems/management  analysis. 
These  sections  (along  with  the  Office  of  the  Chief)  traditionally  have  made 
a  significant  contribution  to  the  consultative  role  of  the  Branch.  As 
indicated  last  year,  changes  in  the  nature  of  problems  receiving  consultation 
continue.  The  conventional  type  of  statistical  consultation  concerned  with 
the  analysis  of  data  from  a  single  designed  experiment  is  encountered  less 
frequently.  There  is  a  rapidly  growing  demand  for  consultation  on  statistical 
and  data  handling  aspects  of  large  research-contract  supported  programs  for 
which  NCI  staff  serve  as  project  officers.  The  need  for  this  type  of 
consultation  continues  to  strain  thi3  Branch  resources.  It  is  quite  evident 
that  the  demand  for  these  expert  services  has  increased  in  the  absence  of 
adequate  statistical  consultation  facilities  in  the  contractors'  staffs. 
The  relatively  small  NCI  group  cannot  meet  present  and  future  needs  generated 
by  NCI  research  contracts  and  more  emphasis  in  the  award  of  research  contracts 
should  be  placed  on  the  ability  of  the  contractors  to  hire  statisticians  and 
allied  specialists  to  service  contract-supported  work.  Despite  these  outside 
pressures  of  statistical  consultation  the  Sections  have  continued  to  be 
productive  in  the  development  of  new  and  improved  techniques  of  experimental 
design  and  analytical  techniques  suitable  for  the  investigation  of  problems 
of  carcinogenesis. 

Studies  on  Cancer  Incidence  and  Related  Etiologic  Factors 

The  Migrant  Studies  Program  currently  consists  of  four  components:  Norwegian, 
Japanese,  Colombian  and  Polish  (sponsored  by  PL-480  funds  in  Poland). 
Observations  have  established  the  nature  of  the  changes  in  site-specific 
cancer  risks  in  these  migrant  populations.  In  all  populations  efforts  are 
directed  toward  obtaining  comparative  epidemiologic  and  supporting  pathological 
data  while  exploiting  the  special  capabilities  of  each  collaborator  and  to 
take  advantage  of  the  experiments  of  nature  represented  by  migration.  The 
major  efforts  have  been  directed  to  stomach,  large  bowel  and  prostate. 

The  great  virtue  of  the  migrant  population  approach  has  been  its  ability  to 
correlate  observations  over  a  wider  spectrum  of  environmental  exposures  in 
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home  and  host  populations,  which  have  clarified  the  following  features  of 
stomach  cancer:  The  critical  role  of  exposures  in  early  life  in  determining 
the  level  of  risk;  the  important  distinction  between  intestinal  and  diffuse 
types  of  the  disease  for  descriptive  and  analytical  epidemiology,  this  does 
not  imply  that  the  final  word  has  been  said  on  the  meaning  and  significance 
of  the  type  distinctions;  documentation  of  intestinal  metaplasia  as  a 
candidate  precursor  lesion;  and  detection  of  associations  with  certain  classes 
of  foods  that  had  escaped  attention  in  studies  confined  to  sedentes. 

Cancer  Risk  and  Life  Style.  The  relationship  between  cancer  and  living  habits 
is  examined  in  accordance  with  a  conceptual  scheme  which  includes  ecologic 
influence,  occupational  effects  and  sociocultural  intervention.  There  seems 
to  be  a  strong  association  between  cancer  risk  and  an  individual's  social 
status.  An  association  with  low  socioeconomic  status  was  shown  to  be  quite 
marked  for  stomach,  lung,  scrotum,  bladder,  skin  and  cervix.  In  matters  of 
marital,  sexual  and  reproductive  behavior,  a  much  higher  cervical  incidence 
was  shown  for  the  married  than  for  single  white  females,  in  contrast  to  an 
absence  of  risk  differential  between  married  and  single  black  women. 

The  much  speculated  association  between  colonic-rectal  cancer  and  beef  intake 
was  generally  supported  by  the  incidence  data  of  the  Third  National  Cancer 
Survey,  judged  by  the  percent  of  households  using  selected  meats  and  fish  in 
various  parts  of  the  country. 

The  Preliminary  Case-Control  Study  of  Reserpine  and  Breast  Cancer  is  a  joint 
project  of  NCH,  NHL I  and  ACS.  A  report  in  Lancet  (September  21,  1974) 
suggested  an  association  between  mammary  cancer  and  this  drug  commonly  used 
to  treat  hypertension.  The  purpose  of  this  study  is  to  gather  further  data 
to  test  for  this  association  as  requested  by  the  directors  of  NCI,  NHLI  and 
FDA. 

The  Framingham  Cancer  Study  is  a  joint  project  of  NCI  and  NHLI.  From  the 
cohort  of  5,209  patients  followed  for  22  years  in  the  Framingham  Heart  Study 
all  patients  with  cancer  are  being  identified.  Pertinent  information  (date 
of  cancer  diagnosis,  type  and  site  from  pathology  reports,  etc.)  has  been 
obtained  for  625  cancer  patients.  Now  this  roster  of  cancer  patients  will  be 
compared  to  the  noncancer  patients  in  the  cohort  with  respect  to  many 
interesting  variables  followed  during  the  22  year  heart  study. 

Classification  and  Staging  of  Pancreatic  Cancer.  The  Pancreatic  Cancer  Task 
Force  of  the  American  Joint  Committee  for  Cancer  Staging  and  End  Results 
Reporting  has  been  working  for  several  years  on  the  problem  of  classifying 
and  staging  cancers  of  the  pancreas.  Under  NCI  staff  supervision  a  protocol 
for  gathering  date)  on  patients  with  this  disease  has  been  developed.  A 
pretested  protocol  with  abstracting  instructions  was  finalized  in  late  1975 
and  data  has  now  been  gathered  on  about  200  cases. 

Ninth  Revision  of  the  International  Classification  of  Diseases--Neoplasm 
Section.  To  insure  comparability  of  cancer  statistics  both  within  the  United 
States  and  around  the  world,  NCI  has  had  extensive  participation  in  the  ninth 
revision  of  the  International  Classification  of  Diseases  which  is  published  by 
the  World  Health  Organization  for  use  around  the  world.  Currently  the  neoplasm 
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section  is  being  field  tested  under  the  supervision  of  NCI  staff  in  North  and 
South  America,  the  Near  and  Middle  East  and  Northern  Africa.  Results  of  the 
field  test  will  be  analyzed  and  incorporated  before  the  revision  goes  into 
effect  internationally  in  1978. 

Ultraviolet  Radiation  Study.  Because  of  the  Department  of  Transportation's 
concern  over  the  depletion  of  stratospheric  ozone  caused  by  continuous  flying 
of  SST's  (Super  Sonic  Transport  jets),  and  the  National  Cancer  Institute's 
concern  over  the  increase  in  ultraviolet,  and  thus  skin  cancer,  which  may  also 
result  from  such  inadvertent  modification  of  the  stratosphere,  the  Ultraviolet 
Radiation  and  Skin  Cancer  Working  Group  was  formed.  The  Biometry  Branch 
assumed  sole  responsibility  for  processing,  editing,  maintaining  and  analyzing 
all  data  obtained  under  the  auspices  of  this  task  force. 

In  collaboration  with  the  Department  of  Transportation  (DOT),  Temple  University 
and  the  National  Oceanic  and  Atmospheric  Administration  (NOAA),  a  monograph, 
"Measurements  of  Ultraviolet  Radiation  in  the  United  States  and  Comparisons 
with  Skin  Cancer  Data"  was  recently  completed. 

Past  reports  from  the  Third  National  Cancer  Survey  showed  an  inverse 
relationship  of  skin  cancer  incidence  with  latitude.  Now,  for  the  first  time, 
physical,  environmental  UV  measurements  were  also  shown  to  correlate  well 
with  skin  cancer  morbidity. 

Future  Plans 

The  Biometry  Branch  in  developing  and  monitoring  contract-supported  research 
has  endeavored  in  the  past  to  identify  project  officers  knowledgeable  and 
competent  in  the  subject  matter  areas  under  investigation.  The  continued 
expansion  of  the  contract  program  without  an  increase  in  intramural  staff 
will  force  adoption  of  another  approach.  The  best  solution  appears  to  be 
vigorous  implementation  of  the  Cancer  Research  Emphasis  Grant  Program.  The 
latter  recognized  that  the  solution  lies  in  decentralization  of  much  of  the 
ongoing  analytical  epidemiology  activities  to  the  population-based  study 
centers.  The  latter,  in  turn,  depends  on  expanding  the  pool  of  epidemiologists 
and  biostatisticians  interested  in  cancer  epidemiology  to  staff  the  study 
centers.  The  national  pool  of  manpower  engaged  in  these  activities  is  small 
and  totally  incommensurate  with  program  needs.  A  vigorous  program  of  training 
is  urgently  needed  and  the  opportunities  for  training  presented  within  the 
framework  of  the  SEER  Program  and  population-based  cancer  study  centers  should 
be  used  for  this  purpose.  The  Branch  intends  to  actively  promote  specialty 
training  in  Biostatistics  and  Epidemiology  in  the  coming  years. 

The  Third  National  Cancer  Survey  continues  to  provide  data  useful  for 
epidemiologic  studies  as  well  as  a  basis  for  planning  and  evaluating  cancer 
control  programs.  The  End  Results  studies  are  identifying  promising  leads 
on  prognostic  factors  for  breast  and  other  cancer  sites.  Exploitation  of 
these  materials  call  for  close  collaboration  with  staff  in  the  Division  of 
Cancer  Control.  The  pitfall  to  be  avoided  here  is  for  the  Branch  not  to  be 
submerged  by  providing  direct  statistical  service  support  to  the  Division  of 
Cancer  Control.  The  Division  has  need  for  such  services,  but  they  are  best 
met  by  establishing  their  own  service  unit,  leaving  the  Biometry  Branch  to 
furnish  consultation  and  to  act  as  a  bridge  for  communication  between  the 
SEER  and  Control  Programs. 
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During  the  past  year,  demands  on  Branch  staff  have  increased  significantly 
without  any  commensurate  increase  in  staff  or  facilities.  Both  the  Third 
National  Cancer  Survey  data  and  the  SEER  Program  data  are  in  great  demand  by 
outside  agencies  and  institutions.  Dissemination  of  this  information  has 
put  a  great  burden  on  the  Branch  especially  when  attempting  to  move  forward 
on  the  analytical  front  simultaneously.  Further,  the  wide  ranging  expertise 
of  the  staff  is  being  called  upon  more  and  more  to  adjudicate  disputes  in  the 
interpretation  of  epidemiologic  findings  for  a  variety  of  nationally  important 
problems.  The  ability  to  respond  to  calls  for  assistance  as  well  as  continue 
the  highly  productive  research  program  in  the  light  of  limited  staff  poses 
the  most  perplexing  problem  for  the  coming  year. 
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An  extensive  review  of  all  Branch  activities  for  the  purpose  of  planning  for 
future  programs  and  needs  has  been  completed.  The  Branch  receives  and  responds 
to  a  significant  number  of  requests  for  collaboration  and/or  consultation 
which  originate  throughout  NCI,  NIH  and  a  variety  of  federal,  state,  national 
and  international  organizations.  The  review  will  assist  in  establishing  a 
coordinating  mechanism  for  these  requests.  A  review  of  SEER  Program  objectives 
and  direction  also  has  been  undertaken  to  redefine  objectives  in  light  of 
changing  national  needs.  Particular  efforts  are  directed  toward  insuring 
compatibility  with  the  SEER  Program  of  newly  developing  data  collection 
programs  not  sponsored  by  the  Biometry  Branch. 
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Project  Description 

Objectives; 

The  principal  objectives  are  to  provide  general  planning  and  direction  for 
the  scientific  program  of  the  Biometry  Branch,  coordination  and  collaboration 
with  other  major  program  components  of  the  National  Cancer  Institute,  and 
active  liaison  with  other  national  and  international  organizations. 

Methods  Employed: 

Standard  methods  of  program  planning,  management,  demography,  biometry  and 
epidemiology  are  applied  to  coordinate  the  Branch  activities  and  conduct  the 
research  projects. 

Major  Findings: 

Development  of  the  National  Cancer  Program  has  reinforced  the  need  for  an 
informational  network  within  the  United  States,  with  links  to  international 
sources  of  information  on  cancer.  A  network  of  population-based  cancer 
reporting  systems  providing  information  on  a  total  population  of  more  than 
20  million  people  has  been  organized  known  as  Program  of  Cancer  S^urveil lance. 
Epidemiology,  and  £nd  R^esults  Reporting  (SEER).  The  SEER  Program  coordinated 
by  the  Biometry  Branch  provides  a  base  for  a  comprehensive  cancer  data  program 
for  the  United  States,  including  input  from  cancer  centers,  and  data  both  for 
planning  and  evaluating  cancer  control  activities.  In  the  development  of  the 
SEER  Program,  particular  attention  has  been  given  to  the  collection  of 
descriptive  information  of  clinical  interest,  e.g.,  referral  patterns, 
diagnostic  procedures  in  assessing  the  neoplasm,  extent  of  disease,  treatment, 
and  end  results.  The  availability  of  information  on  all  residents  of  defined 
geographic  areas  will  provide  data  for  comparison  of  different  regions  and 
population  groups,  and  will  provide  a  basis  for  comparing  the  experience  of 
cancer  centers  and  other  specialty  institutions  with  the  experience  of  "the 
general  run  of  patients".  A  working  committee  has  been  organized  to  promote 
compatibility  of  information  from  various  sources.  The  guidelines  being 
developed  for  information  exchange  within  the  United  States  should  be  ^ery 
helpful  in  developing  guidelines  for  exchange  of  compatible  data  on  cancer 
on  an  international  level. 

Dr.  Chiazze  joined  the  Branch  in  September.  He  has  undertaken  an  extensive 
review  of  Branch  activities  for  the  purpose  of  planning  for  future  programs 
and  needs  and  developing  a  coordinating  mechanism  for  response  to  the  many 
requests  for  consultation  and/or  collaboration  which  originate  throughout 
NCI,  NIH  and  a  variety  of  federal,  state,  national  and  international 
organizations.  An  extensive  review  of  the  SEER  Program  also  has  been 
undertaken,  to  redefine  objectives  of  the  program  in  light  of  current 
national  needs. 
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Dr.  Charles  Land  also  joined  the  Branch  in  September.  He  continues  his  work 
on  breast  cancer  mortality  among  atomic  bomb  survivors.  In  addition,  he  has 
provided  statistical  advice  for  the  Cancer  Control  Program,  served  on  the 
staff  of  the  Cyclamate  Review  Committee  and  reviewed  for  OSHA  evidence  on 
data  linking  occupational  exposure  to  coke  oven  emissions  and  cancer.  The 
latter  has  led  to  continuing  collaboration  with  the  University  of  Pittsburgh 
on  the  coke  oven  problem. 

A  particular  effort  is  being  made  to  develop  information  that  will  be  useful 
in  planning  and  evaluating  cancer  control  activities.  The  SEER  Program  has 
been  accepted  as  a  conceptual  model  for  cancer  reporting  systems  that  are  to 
function  as  integral  components  of  Community-based  Cancer  Control  Programs. 

The  directors  of  the  Comprehensive  Cancer  Centers  have  agreed  that  the  basic 
data  to  be  collected  under  the  auspices  of  cancer  centers  are  to  be  compatible 
with  the  data  collected  in  the  SEER  Program.  The  technical  materials  developed 
for  the  SEER  Program  (abstracting  instructions,  codes,  computer  systems)  are 
being  made  available  to  the  cancer  centers  for  their  use  and  adaptation. 

The  end  of  the  data  collection  phase  of  the  Third  National  Cancer  Survey, 
coupled  with  initiation  of  the  SEER  Program  which  consolidates  the  collection 
of  incidence  and  survival  data,  has  led  to  some  realignments  in  Branch 
organization.  A  Field  Liaison  Section  headed  by  Mr.  Geller  was  created  to 
centralize  the  channels  of  communication  with  the  groups  participating  in 
the  SEER  Program.  The  Demography  and  End  Results  Sections  headed  by 
Drs.  Young  and  Myers  respectively  are  now  concerned  primarily  with  data 
analysis.  The  SEER  Program  has  substantially  upgraded  the  responsibilities 
of  project  officers  for  the  several  contracts.  The  responsibilities  are 
viewed  as  primarily  scientific,  rather  than  managerial,  in  nature  and  a 
deliberate  policy  of  giving  all  professional  staff,  including  junior  members, 
project  officer  assignments  has  been  followed.  These  duties  will  grow  in 
succeeding  years  with  development  of  the  National  Cancer  Program. 

The  collection  and  processing  of  data  in  the  Third  National  Cancer  Survey, 
covering  the  3-year  period,  1969-71,  is  complete.  Attention  is  now  focused  on 
detailed  analysis  and  dissemination  of  the  available  information.  A  detailed 
monograph  containing  information  on  both  primary  site  and  histologic  type 
classified  by  race,  sex,  age  and  geographic  area  has  been  published. 

A  series  of  papers  on  individual  sites,  groups  of  sites  and  selected  subjects 
have  been  published  in  individual  journals  and  others  are  being  prepared. 
Detailed  analysis  by  a  variety  of  demographic  variables  is  currently  being 
conducted.  A  monograph  detailing  measurements  of  UV  radiation  in  the  U.S. 
and  comparisons  with  skin  cancer  data  has  been  published.  Data  collected  on 
a  10-percent  sample  of  patients  are  being  analyzed.  These  data  include 
information  on  duration  of  hospitalization,  repeat  hospitalizations,  treatment 
received,  cost  of  hospital  care,  and  sources  of  payment,  occupational  history, 
prior  illnesses,  and  personal  habits  such  as  tobacco  and  alcohol  consumption. 
A  monograph  on  hospitalizations  and  payments  to  hospitals  is  in  press.  The 
publication  of  the  voluminous  basic  data  will  be  supplemented  by  a  series 
of  interpretive  analyses  on  individual  subjects. 
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Several  staff  members  continue  to  work  as  members  of  site-oriented  task  forces. 
Mr.  Haenszel  has  served  as  a  member  of  the  Epidemiology  Committee  of  the  Breast 
Cancer  Task  Force  and  as  a  member  of  the  Working  Cadre  of  the  National  Large 
Bowel  Cancer  Project.  Dr.  Byar  is  a  cadre  member  of  the  National  Prostate 
Cancer  Project  and  a  member  of  the  Diagnosis  and  Treatment  Committee  of  the 
Breast  Cancer  Task  Force. 

Dr.  Levin  has  worked  on  the  SEER  Program  and  on  problems  of  design  of  clinical 
trials,  epidemiology  of  pancreatic  and  esophageal  cancer,  environmental  factors 
in  the  etiology  of  cancer,  and  studies  of  migrant  populations.  He  has 
coordinated  a  revision  of  the  booklet  "Cancer  Rates  and  Risks",  worked  with 
the  NCI  Information  Office  on  educational  material  about  cancer,  and  is 
serving  as  American  coordinator  for  the  US-USSR  joint  monograph  on  cancer 
epidemiology.  Dr.  Levin  is  a  member  of  the  Interagency  Collaborative  Group 
on  Environmental  Carcinogenesis;  he  has  worked  with  several  other  areas 
within  NIH  including  the  Special  Virus  Cancer  Program's  Immunology-Epidemiology 
section  and  researchers  from  the  Medicine  Branch  of  NCI.  He  has  served  on  the 
mathematics  faculty  of  the  NIH  Federal  City  College  Upward  Mobility  Program. 

During  the  past  year.  Dr.  Brown  has  been  involved  with  the  problem  of  the 
evaluation  of  risk  from  environmental  carcinogens  and  has  consulted  with 
Colainne  at  the  FDA,  Gaylor  at  the  NCTR,  and  Hoel  at  the  NIEHS.  He  was  the 
head  of  the  Statistics  Working  Group,  Temporary  Committee  for  the  Review  of 
Data  on  Carcinogenicity  of  Cyclamate.  He  has  provided  statistical  advice  to 
Finegold  at  the  VA  Hospital,  Los  Angeles,  Moore  at  the  Anaerobic  Lab,        ( 
Blacksburg,  Virginia,  Longcope  at  the  Worcester  Foundation,  Worcester,  and 
Lynch  at  Creighton  University,  Omaha.  His  work  with  other  members  of  the 
National  Cancer  Institute  has  included  consultation  with  Radovich  in  the 
Breast  Cancer  Program  Coordinating  Branch,  Page  in  the  Carcinogen  Bioassay 
and  Program  Resources  Branch,  Squire  in  the  Experimental  Pathology  Branch  and 
other  members  of  the  Biometry  Branch.  He  has  also  been  involved  in  aspects 
of  the  SEER  Program,  is  a  member  of  the  Epidemiology  Committee,  Breast  Cancer 
Task  Force,  and  has  worked  on  the  development  of  new  techniques  of  statistical 
methodology. 

A  major  effort  during  the  past  year  has  been  the  organization  of  the  NCI 
response  to  a  report  of  an  apparent  large  increase  in  cancer  mortality  by 
the  National  Center  for  Health  Statistics.  Working  with  NCHS,  an  extensive 
investigation  by  the  Branch  disclosed  that  the  extent  of  the  rise  in  total 
cancer  mortality  is  considerably  less  than  that  reported  by  NCHS.  Further, 
the  mechanism  for  producing  provisional  estimates  does  not  provide  mortality 
rates  standardized  for  age,  race  and  sex,  does  not  provide  information  for 
specific  cancer  sites  and  is  not  appropriate  for  monitoring  trends  in  cancer   | 
mortality. 

Significance  of  the  Program  to  the  Institute: 

The  development  of  data  resources  and  the  provision  of  statistical  consultation 
services  are  necessary  contributions  to  the  National  Cancer  Program. 
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Proposed  Course  of  Project: 

Planning  efforts  will  be  directed  toward  development  of  an  optimum  mixture  of 
data  resources.  Consideration  is  being  given  to  supplementing  the  SEER  Program 
with  a  program  of  sampling  from  an  enlarged  geographic  base  in  order  to  more 
effectively  provide  information  needed  for  planning  and  evaluating  the  Cancer 
Control  Program  and  the  International  Cancer  Research  Data  Bank  Program. 
Efforts  will  continue  to  evaluate  the  SEER  Program  objectives  in  light  of  the 
needs  of  the  National  Cancer  Program. 

Three  sections.  Demography  Section,  End  Results  Section,  and  Field  Liaison 
Section,  are  jointly  responsible  for  implementing  the  SEER  Program.  The 
Automated  Data  Processing  Section  is  intimately  involved  in  helping  the 
participants  in  the  SEER  Program  organize  or  reorganize  their  data  processing 
procedures  to  facilitate  optimum  utilization  of  the  collected  information. 
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Project  Description 


Objectives: 


To  provide  descriptive  data  on  cancer  incidence  and  to  investigate  the 
variations  in  risk  for  a  standard  range  of  demographic  variables  including 
region,  place  of  residence,  race,  nativity,  economic  status,  and  occupation; 
to  identify  promising  leads  and  observational  settings  for  epidemiological 
investigations  to  test  specific  hypotheses  on  etiological  relationships; 
to  evaluate  patient  survival  for  such  characteristics  as  extent  of  disease 
at  therapy,  type  of  therapy,  and  over  time. 

Methods  Employed: 

The  descriptive  incidence  data  come  from  a  group  of  population-based  regis- 
tries covering  defined  geographic  areas  which  record  for  each  cancer  perti- 
nent data  on  a  standard  list  of  characteristics  including  age,  race,  sex, 
place  of  residence,  cancer  site,  histologic  type,  and  periodically  produce 
statistical  reports  and  supply  data  on  individual  patients  in  accordance 
with  a  uniform  code  to  the  Biometry  Branch.  Some  participants  include 
epidemiologic  research  units  which  develop  specific  epidemiologic  hypotheses 
suggested  by  an  analysis  of  morbidity  and  mortality  data.  They  develop 
study  protocols  and  may  pretest  the  instruments  for  data  collection.  From 
these  preliminary  investigations,  proposals  are  generated  which  can  be 
submitted  for  financial  support  either  by  government  agencies  through 
grants  or  contracts,  or  by  nongovernmental  institutions  or  agencies.  The 
full  investigation  may  be  a  cooperative  activity  involving  a  number  of 
SEER  Programs.  Active  follow-up  is  accomplished  either  for  the  entire 
population,  or  for  some  subgeographic  portion  of  the  population  for  end 
results  evaluation. 

Major  Findings: 

Data  for  cases  diagnosed  during  1973  submitted  in  January  1975  uncovered  a 
number  of  problems  in  communication  of  NCI  program  needs  as  well  as 
disparity  among  participants  in  application  of  uniform  abstracting/coding 
procedures.  Also,  procedures  at  NCI  were  developed  for  editing,  correcting 
and  preparing  data  for  analysis.  While  these  data  were  considered  pre- 
liminary and  for  methodological  purposes  only,  they  were  used  to  derive 
estimates  of  cancer  incidence  for  1973  by  utilizing  data  from  those  parti- 
cipants who  had  an  established  population-based  reporting  system. 

The  1973  data  served  as  a  basis  for  the  quality  control  and  field  audit 
investigations.  Considerable  effort  has  been  devoted  during  this  year  to 
detect  frequently  occurring  types  of  error  and  to  identify  subject  matter 
areas  for  which  further  training  and  clarification  were  necessary.  Training 
was  carried  out  in  several  distinct  ways:  on-site  training  in  abstracting 
and  coding  with  ample  time  for  individual  instruction;  workshops  at  specific 
locations  designed  to  upgrade  the  level  of  abstracting  by  hospital  tumor 
registries  who  contribute  to  central  registries;  and  workshops  to  which 
representatives  from  all  SEER  areas  attended  to  discuss  data  abstracting 
and  reporting  rules  and  conventions. 
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Significant  progress  has  been  made  on  the  development  of  sophisticated 
data  management  systems  by  two  program  participants.  Information, 
detailed  plans,  and  computer  programs  will  be  shared  between  these  groups 
as  feasibility  permits.  System  components  with  documentation  will 
ultimately  be  available  to  other  SEER  participants  and  to  other  groups 
concerned  with  developing  data  systems  for  maintaining  and  updating 
patient  and  disease  oriented  information. 

A  number  of  procedural  documents  have  been  developed  to  provide  guidance 
to  SEER  program  participants  and  to  others  concerned  with  cancer  registra- 
tion. These  booklets  have  set  out  clear  guidelines  for  data  acquisition 
and  have  provided  useful  materials  for  on-the-job  training  of  personnel 
responsible  for  extracting  data  from  basic  medical  racords  and  for  putting 
them  in  a  form  suitable  for  electronic  data  processing. 

Four  participants  in  the  SEER  Program,  who  had  formerly  been  a  part  of  the 
End  Results  Program,  submitted  data  on  cancer  patient  survival  to  the  NCI 
in  September  1975.  These  data  for  patients  diagnosed  1950  through  1973 
are  providing  clinical  information  for  End  Results  in  Cancer,  Report  No.  5. 
This  report  will  provide  survival  trends  for  black  as  well  as  white  patients 
and  include  survival  by  histological  type  and  detailed  distributions  of 
trends  in  cancer  therapy  and  trends  in  stage  at  diagnosis. 

As  part  of  the  US-USSR  scientific  exchange  on  Cancer  Control  and  Cancer 
Centers  a  descriptive  study  of  survival  of  breast  cancer  patients  has  been 
initiated.  We  have  sent  a  sei.  of  diagnostic  slides  to  the  Soviet  Union  in 
an  effort  to  insure  standardization  of  histologic  diagnosis.  Abstracts  for 
a  sample  of  cases  selected  from  files  of  SEER  participants  are  being 
assembled  and  coded.  The  abstracts  will  then  be  sent  to  the  Petrov  Insti- 
tute in  Leningrad  for  coding  so  that  results  can  be  compared  and  differences 
in  interpretation  resolved.  Data  collection  in  the  U.S.  at  SEER  registries 
was  begun  in  January  1976. 

Significance  of  the  Program  to  the  Institute: 

Continuing  information  on  incidence  from  representative  groups  of  the  U.S. 
population  is  required  so  that  the  nature  and  magnitude  of  the  cancer 
problem  including  changes  over  time  can  be  determined.  Through  close 
scrutiny  of  variations  in  cancer  incidence  with  respect  to  geographic  and 
demographic  characteristics  of  the  population  and  changes  over  time, 
specific  etiologic  hypotheses  will  emerge  for  testing  which  may  lead  to 
the  identification  of  controllable  risk  factors.  Continued  recording  of 
cases  will  also  provide  for  evaluation  of  cancer  control  activities.  Com- 
parisons could  be  made  for  such  factors  as  changes  in  stage  of  disease 
before  and  after  the  institution  of  the  control  program,  compared  to  those 
detected  through  usual  medical  practice,  etc. 
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Proposed  Course  of  the  project: 

1.  For  participants  who  have  a  population-based  reporting  system  developed 
within  the  last  two  or  three  years,  considerable  effort  will  be  required 

to  assure  that  data  being  submitted  to  the  NCI  are  of  the  quality  and 
completeness  required  for  an  effective  cancer  surveillance  network.  The 
Field  Liaison  Section  staff  in  cooperation  with  training  staff  of  the 
University  of  California  Medical  School  in  San  Francisco  will  be  conducting 
a  program  of  quality  control  visits,  national  and  regional  workshops, 
2-week  intensive  training  programs  and  continued  development  of  instruc- 
tional materials. 

2.  A  study  of  the  cost  associated  with  abstracting  and  coding  the  detailed 
extent  of  disease  and  diagnostic  procedures  data  is  underway.  This  cost 
must  be  compared  with  the  cost  for  acquiring  summary  extent  of  disease  data. 
Results  from  this  study  will  provide  some  guidance  regarding  implementation 
of  detailed  coding  schemes  for  cancer  sites  other  than  colon,  rectum  and 
breast  which  are  already  in  force.  Coding  instructions  have  been  developed 
and  field  tested  for  lung,  stomach,  uterine  cervix,  uterine  corpus  and 
prostate.  Similar  descriptive  schemes  will  soon  be  available  for  melanoma 
of  the  skin,  bladder  and  the  lymphomas. 

3.  The  objectives  and  SEER  program  modus  operandi  are  presently  under 
review  by  an  NCI  staff  group  comprised  of  consultants  drawn  from  the 
sections  of  the  Biometry  Branch.  After  this  group  has  considered  in  detail 
the  objectives  of  the  SEER  Program  vis-a-vis  NCI  program  requirements,  a 
group  of  non-NCI  consultants  will  review  the  program  and  make  recommenda- 
tions regarding  changes  that  ought  to  be  made. 
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Project  Description 


Objectives: 


To  assist  other  Branches  of  the  National  Cancer  Institute,  other  health  agen- 
cies, and  treatment  centers  in  the  development  and  maintenance  of  programs 
for  the  collection  and  analysis  of  data  on  cancer  in  human  populations  with 
special  emphasis  on  the  end  results  of  treatment.  To  cooperate  in  inter- 
national studies  for  the  purpose  of  examining  the  relationship  of  etiologic 
and  prognostic  factors  in  cancer.  This  includes  consultation  and  advice  on 
methodological  problems,  development  of  improved  statistical  tools  for  the 
analysis  of  observations  on  human  populations,  and  active  collaboration  in 
the  collection  and  analysis  of  data  in  a  continuing  collaborative  program 
and  in  specific  projects. 

Methods  Employed: 

1.  The  End  Results  Section  staff  provides  advice  on  the  development  and 
application  of  uniform  definitions  and  procedures  to  participating  cancer 
registries,  provides  consultation  on  planning  and  implementing  special  stud- 
ies, analyzes  data  submitted  to  the  National  Cancer  Institute  in  accordance 
with  a  uniform  code,  and  explores  the  use  of  more  efficient  data  processing 
and  statistical  techniques  to  abstract  the  maximum  amount  of  useful  information 
from  the  collected  data.        ' 

2.  Standard  statistical  and  actuarial  techniques  are  utilized  along  with 
accepted  principles  for  records  management.  Research  is  also  done  on  the 
development  of  new  statistical  methodologies  for  analyzing  patient  survival 
data  and,  also,  methodologies  related  to  the  design  of  cancer  screening 
programs  and  the  analysis  of  data  collected  by  these  programs. 

Major  Findings: 

1.  Summary  data  for  18  forms  of  cancer,  contrasting  survival  of  black  and 
white  cancer  patients  diagnosed  during  1955-64  and  1965-71  indicated  that 
with  few  exceptions  survival  for  black  patients  was  not  as  favorable  as  for 
white  patients  even  among  patients  with  localized  disease.  In  both  races, 
survival  for  females  was  better  than  for  males.  The  greatest  differentials 
in  survival  between  the  two  races  were  for  cancers  of  the  bladder  and  corpus. 
Stomach  cancer  was  one  of  the  few  sites  for  which  survival  for  black  patients 
was  more  favorable  than  for  white  patients  during  1965-71.  For  both  races 
survival  rates  improved  slightly  between  1955-64  and  1965-71.  The  average 
black  patient  was  younger  than  the  average  white  patient  during  both  periods. 
About  half  the  cancers  in  black  patients  were  diagnosed  as  localized  compared 
to  three-fourths  of  the  cancers  in  whites.  During  1955-64  prostate  was  the 
leading  cancer  site  for  black  men  while  lung  cancer  was  the  leading  site  for 
white  men.  Lung  cancer  was  the  leading  site  for  both  black  and  white  men 
during  1965-71.  Among  both  black  and  white  patients  the  greatest  improvement 
in  survival  between  1955-64  and  1965-71  occurred  for  patients  with  Hodgkin's 
Disease.  Among  blacks,  there  were  also  notable  improvements  for  patients 
with  prostatic  cancer,  cancer  of  the  ovary  and  multiple  myeloma.  Improve- 
ments were  less  dramatic  among  white  patients.  The  level  of  survival  for 
black  patients  is  generally  closer  to  that  for  white  patients  when  the  disease 
was  considered  localized  at  diagnosis.  Table  1  gives  the  5-year  relative 
survival  rates  for  the  aforementioned  sites. 
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Table  1.     Five-year  Relative  Survival   Rates 


All 

Stages 

Local 

ized 

All  Sites* 

1955-64 
1965-71 

White 
40 
39 

Black 
30 
30 

White 
67 
68 

Black 
61 
62 

Lung 

1955-64 
1965-71 

8 
9 

6 
6 

30 
33 

23 

20 

Prostate 

1955-64 
1965-71 

51 
55 

41 
52 

64 
69 

58 
67 

Cervix 

1955-64 
1965-71 

60 
56 

51 
51 

79 
78 

78 
79 

Corpus 

1955-64 
1965-71 

72 
74 

40 
49 

83 
85 

63 
74 

Ovary 

1955-64 
1965-71 

32 
31 

28 
37 

74** 
75 

72 
87** 

Bladder 

1955-64 
1965-71 

56 
60 

28 
28 

69 
71 

47 
48 

Stomach 

1955-64 
1965-71 

12 
12 

10 
14 

39 
41 

42 
48** 

Hodgkin' s 
Disease 

1955-64 
1965-71 

39 
55 

26 
40 

Multiple 
Myeloma 

1955-64 
1965-71 

9 
16 

9 
16 

*  Excludes  non-melanotic  skin  cancer  and  in  situ  cancers. 
**  Rates  have  a  standard  error  between  5  and  10  percent. 
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2.  Cancer  of  the  kidney  was  the  only  site  that  demonstrated  a  survival 
advantage  in  favor  of  blacks  in  an  analysis  of  black  and  white  cancer  patients 
diagnosed  during  1955-64.  For  patients  diagnosed  during  1965-71  only  black 
women  showed  superior  survival.  After  using  an  adjustment  procedure  based  on 
a  relative  odds  of  survival,  it  was  found  that  age  explained  most  of  the 
survival  differential  between  blacks  and  whites  during  the  first  period,  and 
during  1965-71  emphasized  the  more  favorable  survival  among  white  men.  The 
adjustment  did  not  entirely  explain  the  better  survival  for  black  women. 

This  differential  in  survival  between  black  and  white  patients  will  be  re- 
evaluated using  data  on  patients  diagnosed  1965-73  from  the  latest  data  sub- 
mission. 

3.  Work  has  continued  on  the  development  of  a  comprehensive  theory  for  the 
design  and  evaluation  of  screening  programs  for  the  early  detection  of 
disease.  Effort  has  focused  upon  the  theory  of  repetitive  screening  of  a 
population  within  the  context  of  a  controlled,  randomized  trial  to  determine 
the  efficacy  of  screening.  Distribution  theory  related  to  the  stochastic 
model  representing  the  natural  history  of  the  disease  has  been  expanded.  This 
serves  as  a  foundation  for  the  methodology.  Theoretical  expressions  for 
properties  of  the  lead  time  gained  by  screening  have  been  generated  as 
functions  of  the  interval  between  screens,  the  number  of  screens,  and  other 
parameters  which  are  impo'^tant  in  the  design  of  a  screening  program.  These 
equations  have  been  programmed  for  the  computer.  Initial  computer  runs 
indicate  the  applicability  of  the  theory  to  the  determination  of  both  the 
optimal  screening  intervals  and  the  optimal  number  of  screens  to  include  in  a 
trial  screening  program.  With  respect  to  the  evaluation  of  a  screening 
program,  expressions  for  estimating  the  mean  lead  time  gained  by  screening 
have  been  improved.  Final  numerical  estimates  for  the  mean  lead  time  are 
being  calculated  using  data  from  the  breast  cancer  screening  project  conduct- 
ed by  the  Health  Insurance  Plan  of  Greater  New  York  in  New  York  City. 

4.  The  American  Cancer  Society  has  estimated  that  370,000  deaths  from  cancer 
occurred  during  1976  and  that  113,000  could  have  been  saved  with  earlier 
diagnosis  with  favorable  treatment.  Using  data  from  the  End  Results  Program, 
site-specific  estimates  were  made  of  the  potential  lives  that  might  be  saved 
if  all  cancers  could  have  been  treated  while  still  localized,  and  also 
optimally  treated  while  still  localized.  The  estimates  of  the  reduction  in 
mortality  was  based  on  the  assumption  that  the  changes  in  the  5-year  survival 
rate  are  proportional  to  the  changes  in  the  number  of  deaths  occurring  in  a 
single  year.  If  all  patients  had  been  optimally  treated  while  the  cancer 
was  localized,  approximately  half  of  the  lives  could  have  been  saved.  The 
site-specific  proportions  varied  from  a  83  percent  for  cervix  (invasive)  and 
corpus  to  8  percent  for  leukemia.  Approximately  half  the  lives  could  be 
saved  for  patients  with  lung  cancer,  cancer  of  the  prostate,  urinary  bladder, 
kidney  and  other  urinary  organs. 

5.  Survival  trends  for  8,282  white  children  15  years  of  age  diagnosed  between 
1955  and  1971  were  analyzed  by  various  cell  types.  One-year  survival  rates 
for  all  cancers  combined  rose  from  50  percent  in  1955-59  to  65  percent  in 
1965-69  with  corresponding  5-year  survival  rates  increasing  from  29  percent  to 
34  percent.  Five-year  survival  rates  for  all  childhood  leukemias  increased 
-from  1  to  5  percent  between  1955-59  and  1965-69.  The  substantial  improvement 
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in  survival  reported  for  other  hospital  studies  for  leukemia,  rhabdomosarcom 
and  bone  sarcoma  was  not  evident  in  this  series.  This  series  does  agree  wit 
the  high  survival  rates  after  treatment  for  retinoblastoma,  Wilms'  tumor  and 
Hodgkin's  disease.  Neither  our  study  nor  current  literature  suggests  improved 
survival  for  childhood  neuroblastoma  or  non-Hodgkin' s  lymphoma. 

6.  In  cooperation  with  the  American  Joint  Committee's  task  force  for  staging 
of  soft  tissue  sarcomas  a  fascicle  has  been  prepared  based  on  a  field  trial  ^- 
of  1215  cases.  In  developing  the  staging  scheme  that  will  be  published,  a  m 
significant  correlation  of  survival  with  histologic  grading  was  uncovered.   ^, 
Consequently,  grading  was  utilized  in  developing  the  staging  scheme,  a 
significant  departure  from  the  American  Joint  Committee  "tradition."  A  first 
draft  of  a  supporting  scientific  paper  giving  more  detailed  information  is 
being  developed. 

7.  In  cooperation  with  the  Breast  Cancer  Cooperative  Group  a  study  of 
recurrence  after  diagnosis  of  primary  breast  cancer  is  being  carried  out. 
Three  hundred  and  ninty  patients  have  been  diagnosed  and  treated  in  partici- 
pating institutions  according  to  the  study  protocol.  The  data  collected  on 
these  patients  includes  clinical  characteristics,  pathological  character- 
istics of  the  primary  tumor  and  lymph  nodes  as  provided  by  a  pathology 
laboratory  which  reviewed  all  slides,  and  urinary  steriod  levels  as  determined 
from  samples  of  urinfe  taken  from  4  consecutive  twenty-four  hour  postoperative 
urine  collections  beginning  generally  on  the  third  day  after  surgery.  The 
urinary  steriod  determinations  were  also  done  by  a  single  laboratory.  Nearly 
all  patients  have  been  followed  for  a  minimum  of  2  years  with  clinical  exam-^ 
inations  done  ewery   3  months  during  the  2  years  following  diagnosis  and  ever^ 
6  months  thereafter.  Detailed  follow-up  information  has  been  recorded  inclulF 
ing  date  of  recurrence  (if  applicable)  along  with  the  sites  involved  and 
various  clinical  findings  including  laboratory  tests.  The  data  is  currently 
being  analyzed  and  a  manuscript  is  in  preparation  describing  the  relationships 
of  clinical  factors  and  pathological  characteristics  of  the  primary  tumor  to 
recurrence  within  2  years  following  diagnosis. 

8.  A  study  attempting  to  identify  women  with  disseminated  breast  cancer  who 
are  most  likely  to  respond  to  adrenalectomy  has  been  carried  out  in  coopera- 
tion with  the  Division  of  Cancer  Biology  and  Diagnosis  and  cooperating 
institutions.  Various  clinical  factors  and  preoperative  urinary  steriod 
levels  have  been  examined  both  singly  and  jointly  in  attempts  to  identify 
those  factors  which  would  be  of  use  to  the  clinician  in  predicting  remission 
subsequent  to  adrenalectomy.  ,-  manuscript  is  currently  being  written 
summarizing  the  findings.  The  data  from  a  study  of  this  type  are  particularly 
difficult  to  interpret  because  of  the  patient  selection  involved  in  deciding 
who  should  even  be  considered  for  the  operation  (adrenalectomy),  however,  we 
have  found  that  a  multivariate  model  utilizing  2  steroids  (Alio  Cortolone  (§ 
and  Alio  Tetrahydro  "E")  can  be  used  to  identify  patients  with  a  remission  ^ 
rate  as  high  as  0.50  and  patients  with  a  remission  rate  as  low  as  0.05.  The 
overall  remission  rate  of  the  patients  included  in  the  analysis"  was  0.25. 

9.  In  order  to  make  decisions  about  cancer  control  programs,  information  is 
needed  on  the  current  management  of  cancer  as  actually  practiced  in  the 
United  States.  A  study  was  designed  to  address  this  issue  for  acute  lympho/j  JC 
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cytic  leukemia  in  children  age,  15  and  under.  All  101  incident  cases  diagnos- 
ed during  1972  in  five  regions  which  have  population-based  registries  were 
included.  Median  duration  from  earliest  definite  symptom  until  hospitaliza- 
tion for  therapy  was  29  days.  Median  interval  between  diagnosis  and  start  of 
therapy  was  1  day.  For  58  of  the  patients  the  hospital  responsible  for 
therapy  was  a  member  of  some  cancer  clinical  cooperative  group.  97  patients 
received  at  least  two  chemotherapeutic  agents  for  induction  therapy.  An 
initial  complete  remission  was  achieved  for  86  patients,  5  did  not  achieve 
remission,  the  rest  were  partial  or  unknown.  76  patients  received  intra- 
thecal chemotherapy;  64  received  CNS  radiotherapy.  Maintenance  therapy 
consisted  most  ofteil  of  3  or  more  drugs.  Cumulative  probability  of  surviving 
2  years  was  0.67  ^  0.10  (2SE).  The  overall  conclusion  was  that  treatment 
strategies  developied  in  leukemia  research  are  reaching  the  general  patient 
population. 

Significance  to  Biometric  Research  and  the  Program  of  the  Institute: 

Many  of  the  benefits  of  the  consultation  program  are  long  range  in  nature  and 
consist  of  setting  up  record  systems  and  study  situations  which  enlarge  the 
potential  study  resources  of  NCI  and  related  organizations.  The  research 
objectives  of  the  Institute  are  promoted  by  continued  work  on  the  integration 
of  various  study  techniques,  e.g.,.  retrospective  and  prospective  studies, 
analyses  of  mortality  data  and  morbidity  surveys,  epidemiologic  investiga- 
tions and  cancer  registries.  An  example  of  the  interaction  between  epidemio- 
logic and  end  results  investigations  are  studies  of  prognostic  factors  and 
the  role  of  these  factors  in  cancer  etiology. 

Proposed  course 

1.  This  project  is  part  of  the  collaborative  Program  for  Cancer  Surveillance, 
Epidemiology  and  End  Results  Reporting  (SEER  Program)  being  developed  within 
the  Biometry  Branch.  Emphasis  will  continue  to  be  placed  on  obtaining  and 
reporting  data  on  cancer  therapy  and  associated  survival  patterns.  The  SEER 
program  has  currently  been  expanded  to  include  registries  covering  the  inci- 
dence of  cancer  in  defined  populations,  therefore,  studies  of  the  association 
of  end  results  and  the  incidence  of  cancer  will  be  possible  for  defined  popu- 
lations. 

2.  Activities  in  the  development  of  special  studies  on  prognostic  factors 
will  continue.  In  some  cases  these  studies  will  be  in  collaboration  with  the 
American  Joint  Committee  for  Cancer  Staging  and  End  Results  Reporting,  in 
other  cases  with  cancer  specialty  centers  such  as  Memorial  Hospital  (N.Y.C.). 
With  the  development  of  the  Resource  for  Cancer  Epidemiology  associated  with 
the  California  Tumor  Registry  and  the  Research  Unit  in  Connecticut,  the 
potential  for  an  enlarged  special  study  program  will  be  greatly  increased. 
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Project  Description 

Objectives: 

To  describe  cancer  morbidity  and  mortality  in  human  populations;  to  seek  out 
and  examine  significant  differences  between  persons  who  develop  cancer  and 
those  who  do  not;  to  search  for  clues  to  causative  or  promoting  factors  of 
cancer  by  comparisons  between  high-  and  low-risk  populations;  an  example 
of  the  latter  being  certain  migrant  groups  in  the  U.S.  useful  for  the  study 
of  host  and  environmental  effects  in  specific  cancer  sites;  to  relate 
epidemiologic  features  of  cancer  to  survival  rates;  to  identify  personal  and 
environmental  factors  of  potential  significance  in  the  prevention,  control, 
early  diagnosis,  or  successful  treatment  of  cancer. 

Method  Employed: 

These  studies  require  an  extremely  wide  variety  of  methods  of  data  collection 
and  analysis,  and  in  many  cases  new  methods  must  be  developed.  Where 
appropriate,  these  are  described  in  the  following  sections. 

Major  Findings: 

The  Migrant  Studies  Program  currently  consists  of  four  components:  Norwegian, 
Japanese,  Colombian  and  Polish  (sponsored  by  PL-480  funds  in  Poland). 
Observations  have  established  the  nature  of  the  changes  in  site-specific 
cancer  risks  in  these  migrant  populations.  In  all  populations  efforts  are 
directed  toward  obtaining  comparative  epidemiologic  and  supporting  path- 
ological data  while  exploiting  the  special  capabilities  of  each  collaborator 
and  to  take  advantage  of  the  experiments  of  nature  represented  by  migration. 
The  major  efforts  have  been  directed  to  stomach,  large  bowel  and  prostate. 

Stomach.  The  contributions  of  migrant  studies  to  the  development  of  stomach 
cancer  epidemiology  has  been  published  and  the  highlights  of  events  of  the 
past  10  years  are  summarized  below: 

a.  The  persistence  in  the  U.S.  of  high  stomach  cancer  risks  among 
migrants  from  high-risk  countries  pointed  to  factors  presented 
in  the  environment  of  the  home  country. 

b.  MuTioz,  Correa  and  others  typed  stomach  cancers  in  Latin-American 
populations  at  high-  and  low-risk  to  the  disease  using  the  criteria 
of  Jarvi  and  Lauren  and  reported  the  intestinal  type  to  constitute 
a  higher  proportion  of  cases  in  high-risk  areas.  From  this  they 
inferred  the  intestinal  type  to  be  an  "epidemic"  component  of 
stomach  cancer  responsible  for  most  of  the  difference  between 
high-  and  low-risk  areas. 

c.  The  cancer  registry  in  Cali,  Colombia,  described  marked  variation 
in  stomach  cancer  risk  among  residents  of  that  city  by  birthplace, 
the  marked  excess  of  cases  occurring  among  migrants  from  the 
department  of  Narino.  The  next  critical  step  in  Cali  was  to 
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elaborate  the  registry  findings  by  autopsy  studies,  which  showed 
intestinal  metaplasia  to  be  more  prevalent  among  the  migrants 
from  NariHo, 

d.  The  case-control  study  of  Hawaiian  Japanese  revealed  that  migrants 
from  the  Japanese  prefectures  with  highest  stomach  cancer  risks 
continued  to  experience  an  excess  risk  in  Hawaii,  but  this  effect 
did  not  persist  among  their  Nisei  offspring.  Lower  risks  were 
suggested  for  the  Nisei,  but  not  Issei,  who  had  adopted  Western- 
style  diets. 

e.  The  companion  case-control  studies  conducted  in  Japan  (Hiroshima 
and  Miyagi  prefectures)  did  not  reproduce  the  associations  with 
the  pickled  vegetables  and  salted/dried  fish  reported  for  the 
Hawaiian  Japanese.  Characterization  of  the  farm  population  as  the 
group  at  highest  risk  to  stomach  cancer  was  the  important  finding 
from  work  in  Japan. 

f.  The  pathology  studies  on  stomach  cancer  cases  in  Miyagi  prefecture 
and  Hawaii  elaborated  earlier  distinctions  for  intestinal  and 
diffuse  types.  Since  tumor  registries  provide  incidence  data  for 
both  populations,  type-  and  age-specific  incidence  rates  could  be 
estimated.  The  incidence  for  diffuse  carcinomas  was  substantially 
the  same  in  both  localities,  but  the  incidence  for  intestinal,  mixed 
and  other  types  was  markedly  lower  in  Hawaii. 

g.  The  findings  on  intestinal  metaplasia  suggested  the  transformation 
of  the  epidemiology  of  stomach  cancer  into  the  epidemiology  of 
intestinal  metaplasia  to  be  a  reasonable  line  of  attack.  A  cohort 
of  Japanese  males  in  Hawaii  assembled  and  under  surveillance  by  the 
National  Heart  and  Lung  Institute  was  chosen  for  this  purpose.  A 
variety  of  physiological,  anthropometric,  blood  chemistry  and  dietary 
observations  had  already  been  assembled  and  another  round  of 
examinations  collected  data  relevant  to  gastro-intestinal  cancers. 
Tests  for  gastrin  bioassay,  parietal  cell  antibodies  and  pepsinogen 

I  and  II  were  included  to  provide  information  on  presence  and  degree 
of  intestinalization  of  the  gastric  mucosa  but  the  findings  were 
not  productive. 

h.   More  promising  opportunities  for  gastroscopic  studies  of  intestinal 
metaplasia  have  been  presented  in  Colombia.  A  preliminary  assessment 
of  hospital  admissions  and  discharges  confirmed  the  clinical 
impressions  of  local  physicians  that  stomach  cancer  risks  were  not 
uniformly  distributed  throughout  Narirto,  but  instead  were 
concentrated  in  certain  localities  and  this  information  was  taken 
into  account  in  the  conduct  of  field  work.  The  primary  objective 
of  the  examination  of  a  population  of  apparently  well  individuals 
by  gastroscopy  was  to  determine  the  prevalence  of  intestinal  metaplasia 
and/or  chronic  atrophic  gastritis,  but  individuals  examined  were 
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also  questioned  with  respect  to  residence  history,  food  history 
and  sources  of  water  supply.  The  distribution  of  intestinal 
metaplasia  and  chronic  atrophic  gastritis  by  place  of  birth  agreed 
well  with  the  previously  noted  clustering  of  stomach  cancer  cases. 
Persistence  of  the  high  prevalence  of  intestinal  metaplasia  among 
individuals  born  in  the  high-risk  communities,  but  later  moving 
to  low-risk  areas  (by  NariRo  standards),  reinforced  the  pervasive 
theme  on  importance  of  exposures  in  early  life  for  this  disease. 
The  presence  of  wells  with  nitrate-rich  water  in  several  of  the 
high-risk  (for  both  stomach  cancer  and  intestinal  metaplasia) 
communities  in  Narino  is  provocative  in  view  of  other  evidence 
tentatively  linking  nitrates  with  stomach  cancer. 

The  great  virtue  of  the  migrant  population  approach  has  been  its  ability  to 
correlate  observations  over  a  wider  spectrum  of  environmental  exposures  in 
home  and  host  populations,  which  have  clarified  the  following  features  of 
stomach  cancer:  The  critical  role  of  exposures  in  early  life  in  determining 
the  level  of  risk;  the  important  distinction  between  intestinal  and  diffuse 
types  of  the  disease  for  descriptive  and  analytical  epidemiology,  this  does 
not  imply  that  the  final  word  has  been  said  on  the  meaning  and  significance 
of  the  type  distinctions;  documentation  of  intestinal  metaplasia  as  a 
candidate  precursor  lesion;  and  detection  of  associations  with  certain  classes 
of  foods  that  had  escaped  attention  in  studies  confined  to  sedentes. 

Cancer  Risk  and  Life  Style.  The  relationship  between  cancer  and  living  habits 
is  examined  in  accordance  with  a  proposed  conceptual  scheme  shown  below: 

Ecologic  influence 
Geo-Hydro-Atmo-sphere 
Bio-Phyto-Chemo-sphere 

Occupational  effects 
Job  experience 
Socioeconomic  stratum 

Sociocultural  intervention 
Macro-societal  configuration 
Religio-ethnic  orientation 

There  seems  to  be  a  strong  association  between  cancer  risk  and  an  individual's 
social  status.  An  association  with  low  socioeconomic  status  was  shown  to  be 
quite  marked  for  stomach,  lung,  scrotum,  bladder,  skin  and  cervix.  The  upper 
social  classes,  including  U.S.  Lutheran,  Episcopalian  and  Presbyterian 
clergymen  studied  previously  by  this  Branch,  seemed  to  be  vulnerable  to  cancer 
of  the  prostate.  These  clergymen,  along  with  their  U.S.  and  British 
counterparts  and  other  learned  professionals  in  both  countries  also  showed 
an  elevated  risk  for  cancer  of  the  intestines. 

In  matters  of  marital,  sexual  and  reproductive  behavior,  a  much  higher 
cervical  incidence  was  shown  for  the  married  than  for  single  white  females, 
in  contrast  to  an  absence  of  risk  differential  between  married  and  single 
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Black  women.  An  association  was  also  suspected  between  high  risk  of 
cervical  cancer  among  wives  and  elevated  rates  of  venereal  diseases  among 
their  husbands,  particularly  in  those  occupations  involving  extended  travel 
on  the  road. 

The  much  speculated  association  between  colonic-rectal  cancer  and  beef 

intake  was  generally  supported  by  the  incidence  data  of  the  Third  National 

Cancer  Survey,  judged  by  the  percent  of  households  using  selected  meats  and 
fish  in  various  parts  of  the  country. 

The  usefulness  of  life  style  concept  for  the  study  of  cancer  risk  was  also 
demonstrated  by  the  risk  differential  among  various  religio-ethnic  groups 
(Protestant,  Catholic  and  Jewish;  Adventists;  Mormons;  the  Amish;  U.S. 
Chinese  and  Japanese)  in  relation  to  their  distinguished  living  habits. 

The  Preliminary  Case  Control  Study  of  Reserpine  and  Breast  Cancer  is  a  joint 
project  of  NCI,  NHLI  and  ACS.  A  report  in  Lancet  (September  21,  1974) 
suggested  an  association  between  mammary  cancer  and  this  drug  commonly  used 
to  treat  hypertension.  The  purpose  of  this  study  is  to  gather  further  data 
to  test  for  this  association  as  requested  by  the  directors  of  NCI,  NHLI  and 
FDA. 

From  18  of  the  27  Breast  Cancer  Demonstration  Project  Centers,  543  newly 
diagnosed  breast  cancer  patients  were  matched  by  age,  race,  location  and 
screening  date.  With  478  biopsy  negative  controls  and  1,428  completely 
normal  controls  (total  2,449  ladies).  Questionnaires  have  been  mailed  to  all 
subjects  to  request  information  on  the  diagnosis  and  treatment  of  hypertension 
or  edema,  as  well  as  the  name  and  address  of  prescribing  physicians  who  are 
also  polled.  With  approximately  one  month  remaining  to  recover  nonresponses 
patient  response  has  exceeded  85%  and  physician  responses  over  60%.  Data 
items  from  the  original  screening  center  entry  visit  are  being  edited  and 
combined  with  questionnaire  items  for  a  thorough  analysis  of  the  reserpine 
issue  with  the  data  necessary  to  control  for  many  potentially  confounding 
factors  if  necessary.  Results  should  be  available  by  June  1976. 

The  Framinqham  Cancer  Study  is  a  joint  project  of  NCI  and  NHLI.  From  the 
cohort  of  5,209  patients  followed  for  22  years  in  the  Framingham  Heart  Study 
all  patients  with  cancer  are  being  identified.  Pertinent  information  (date 
of  cancer  diagnosis,  type  and  site  from  pathology  reports,  etc.)  has  been 
obtained  for  625  cancer  patients.  Now  this  roster  of  cancer  patients  will  be 
compared  to  the  noncancer  patients  in  the  cohort  with  respect  to  many 
interesting  variables  followed  during  the  22  year  heart  study.  Variables 
include  historical  items  (alcohol  and  coffee  consumption,  smoking,  education, 
birth  control  pills,  number  of  offspring,  etc.);  physical  findings  (abnormal 
lymph  nodes,  obesity,  eye  color,  etc.);  laboratory  findings  (serum  cholesterol 
blood  type,  chest  x-ray,  etc.);  and  diagnoses  (rheumatoid  arthritis,  diabetes, 
hypertension,  etc.). 
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As  study  of  tumor  associated  antigens  was  carried  out  using  the  frozen  sera 
antedating  diagnosis  for  18  patients  with  gastric  or  pancreatic  carcinomas 
and  controls  matched  for  age,  sex,  smoking  history  and  pulmonary  function 
tests.  Elevated  CEA's  were  found  in  2  patients  eight  and  nine  months  before 
clinical  diagnosis  gastric  carcinoma,  and  an  elevated  HC6  in  4  postmenopausal 
females.  (Paper  being  submitted  now  for  publication.) 

Classification  and  Staging  of  Pancreatic  Cancer.  The  Pancreatic  Cancer  Task 
Force  of  the  American  Joint  Committee  for  Cancer  Staging  and  End  Results 
Reporting  has  been  working  for  several  years  on  the  problem  of  classifying 
and  staging  cancers  of  the  pancreas.  Under  NCI  staff  supervision  a  protocol 
for  gathering  data  on  patients  with  this  disease  has  been  developed.  A 
pretested  protocol  with  abstracting  instructions  was  finalized  in  late  1975 
and  data  has  now  been  gathered  on  about  200  cases.  The  coding  of  this  data 
has  been  completed  and  detailed  analyses  will  begin  as  soon  as  it  is 
computerized. 

Ninth  Revision  of  the  International  Classification  of  Diseases--Neoplasm 
Section.  To  insure  comparability  of  cancer  statistics  both  within  the  United 
States  and  around  the  world,  NCI  has  had  extensive  participation  in  the  ninth 
revision  of  the  International  Classification  of  Disease  which  is  published 
by  the  World  Health  Organization  for  use  around  the  world.  Currently  the 
neoplasm  section  is  being  field  tested  under  the  supervision  of  NCI  staff  in 
North  and  South  America,  the  Near  and  Middle  East  and  Northern  Africa.  Results  , 
of  the  field  test  will  be  analyzed  and  incorporated  before  the  revision  goes    J 
into  effect  internationally  in  1978. 

Ultraviolet  Radiation  Study.  Because  of  the  Department  of  Transportation's 
concern  over  the  depletion  of  stratospheric  ozone  caused  by  continuous  flying 
of  SST's  (Super  Sonic  Transport  jets),  and  the  National  Cancer  Institute's 
concern  over  the  increase  in  ultraviolet,  and  thus  skin  cancer,  which  may  also 
result  from  such  inadvertent  modification  of  the  stratosphere,  the  Ultraviolet 
Radiation  and  Skin  Cancer  Working  Group  was  formed.  The  Biometry  Branch 
assumed  sole  responsibility  for  processing,  editing,  maintaining  and 
analyzing  all  data  obtained  under  the  auspices  of  this  task  force. 

In  collaboration  with  the  Department  of  Transportation  (DOT),  Temple  University 
and  the  National  Oceanic  and  Atmospheric  Administration  (NOAA),  a  monograph, 
"Measurements  of  Ultraviolet  Radiation  in  the  United  States  and  Comparisons 
with  Skin  Cancer  Data"  was  recently  completed.  Ultraviolet  (UV)  meters, 
designed  by  Donald  F.  Robertson  and  Daniel  Berger,  were  placed  at  ten 
locations  in  the  United  States  ranging  in  altitude  from  19.5°N,  to  46.8°N. 
A  complete  accounting  of  each  half -hourly  reading  of  UV  for  each  station  during  [{ 
the  entire  year  of  1974  is  given  which  will  serve  as  a  data  base  of  UV        ^ 
information. 

Past  reports  from  the  Third  National  Cancer  Survey  showed  an  inverse 
relationship  of  skin  cancer  incidence  with  latitude.  Now,  for  the  first  time, 
physical,  environmental  UV  measurements  were  also  shown  to  correlate  well  with 
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skin  cancer  morbidity.  UV  was  also  found  to  be  associated  with  latitude, 
altitude  and  sky  cover;  and,  regardless  of  location  and  season,  UV  was  most 
intense  during  the  noontime  hours  and  from  10:00  a.m.  to  2:00  p.m. 

Robertson-Berger  meters  are  now  being  placed  at  other  locations  in  the  U.S. 
and  throughout  the  world.  More  cancer  data  from  more  locations  will  also  be 
needed  to  obtain  more  precise  measurements  of  variations  in  skin  cancer  due 
to  future  changes  in  ozone.  With  the  current  state  of  knowledge,  it  was 
estimated  that  a  one  percent  decrease  in  ozone  would  result  in  more  than  a 
two  percent  increase  in  skin  cancer. 

Significance  to  the  Program  of  the  Institute: 

This  program  helps  establish  baselines  for  cancer  mortality  and  morbidity  in 
various  populations  from  which  changes  can  be  measured,  ascertains  trends  in 
risks  which  may  reflect  the  action  of  various  etiologic  agents,  identifies 
high-  and  low-risk  population  groups  which  can  be  studied  and  compared,  and 
provides  observations  on  human  populations  useful  for  correlation  with 
laboratory  studies.  Ad  hoc  investigations  are  undertaken  because  of  unusual 
or  unexpected  findings  from  the  routine  monitoring  of  incidence  and  mortality 
rates. 

The  migrant  population  studies  represent  a  major  biometric  effort  of  the 
Institute.  If  these  studies  elucidate  the  environmental  factors  involved  in 
the  incidence  of  certain  forms  of  cancer  and  indicate  those  which  are 
predominantly  environmental  and  those  which  are  predominantly  genetic,  it  may 
be  possible  to  apply  these  findings  to  the  United  States  population  for 
purposes  of  cancer  prevention  and  cancer  control. 

Proposed  Course  of  the  Project: 

The  migrant  studies  will  emphasize  analysis  of  data  bearing  on  the  pathogenesis 
of  the  major  sites  under  study,  particularly  large  bowel.  The  findings  from 
the  case-control  studies  of  gastrointestinal  cancers  and  diet  will  be  used  in 
developing  the  protocols  for  the  ongoing  cohort  study  of  Hawaii  Japanese 
males  and  the  extension  to  cohorts  in  Japan.  Field  studies  using  the 
gastrocamera  and  other  screening  techniques  of  the  population  at  very   high 
risk  for  stomach  cancer  in  one  department  of  Colombia  are  receiving  high 
priority.  Greater  efforts  in  the  synthesis  of  data  in  hand  and  being  collected 
are  required  and  this  will  require  closer  collaboration  with  the  principal 
investigators  for  the  several  related  programs  being  supported  by  research 
contracts. 

The  immediate  course  of  the  other  projects  is  not  predictable,  since  many  are 
undertaken  as  the  need  becomes  apparent  and  as  staff  time  is  available.  A 
number  of  studies  are  in  various  phases  of  completion,  and  the  items  listed 
below  represent  long-term  efforts  and  shortage  of  staff  resources  will  delay 
completion  until  at  least  the  following  year. 

Critical  review  of  epidemiologic  research  in  China  will  be  made  periodically 
to  provide  suggestive  clues  for  potential  collaborative  studies  and 
guidelines  for  possible  field  trips. 
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A  comparative  study  of  cancer  risk  among  the  Chinese  will  be  initiated.  Plans 
for  a  study  of  cancer  and  living  habits  among  the  Chinese  in  this  country  and 
other  areas  is  being  planned. 

New  studies  of  clerical  mortality  patterns  will  be  initiated  in  order  to 
establish  more  firm  evidence  on  cancer  risk  in  this  profession.  The  final 
results  would  be  useful  for  initiation  of  similar  studies  on  cancer  in  other 
learned  professions  which  has  been  greatly  neglected. 

Ten  years  of  follow-up  data  are  available  for  3,500  polyp-free  patients,  and 
fifteen  years  of  follow-up  data  have  been  collected  on  an  additional  500 
patients,  all  examined  in  the  mid-1950's  at  Lahey  Clinic,  Boston.  The  Lahey 
Clinic  has  collected  fifteen  years  of  follow-up  on  300  patients  examined 
during  the  same  time  period  found  to  have  rectal  or  colonic  polyps  at 
examination.  Both  the  polyp-bearing  and  polyp-free  groups  experienced  fewer 
than  expected  colon  and  rectal  cancers  during  the  first  ten  years  post 
examination.  However,  the  polyp-bearing  group  showed  a  far  greater  than 
expected  number  of  these  cancers  during  years  eleven  to  fifteen  post 
examination,  so  that  it  is  of  extreme  importance  to  complete  the  fifteen-year 
follow-up  for  the  entire  polyp-free  series  and  to  initiate  20-yedr  follow-up 
for  both  groups  to  permit  accurate  comparisons  between  the  two  groups.  There 
have  been  difficulties  in  initiating  this  study  due  to  staff  shortages 
particularly  at  Lahey  Clinic.  This  study  will  be  undertaken  when  negotiations 
with  Lahey  Clinic  to  hire  additional  staff  can  be  completed. 

Publications: 

Correa,  Pelayo,  and  Haenszel ,  William:  Comparative  International  Incidence 
and  Mortality:  Schottenfeld,  David:  Steward,  G.T.  (Ed.):  Cancer 
Epidemiology  and  Prevention:  Current  Concepts,  Charles  C.  Thomas,  Publisher, 
Springfield,  1975,  pp.  386-403. 

Correa,  Pelayo,  Haenszel ,  William,  Cuello,  Carlos,  Tannenbaum,  Steven,  and 
Archer,  Michael:  A  model  for  gastric  cancer  epidemiology.  Lancet  2: 
58-59,  1975. 

Fears,  Tom,  Scotto,  Joseph,  and  Schneiderman,  Marvin  A.:  Sunlight  and  skin 
cancer.  (In  press  in  Journal  of  the  American  Public  Health  Association). 

Haenszel,  William:  The  United  States  network  of  cancer  registries.  In 
Grundmann,  E.  and  Pedersen,  E.  (Eds.):  Recent  Results  in  Cancer  Research. 
Springer-Verlag,  Heidelberg,  1975,  pp.  52-58. 

Haenszel,  William,  and  Correa,  Pelayo:  Developments  in  the  epidemiology  of 
stomach  cancer  over  the  past  decade.  Cancer  Research  35:  3452-3459,  1975. 

Haenszel,  William,  Correa,  Pelayo,  and  Cuello,  Carlos:  Social  class 
differences  among  patients  with  large-bowel  cancer  in  Cali,  Colombia.  Journal 
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The  purpose  of  this  project  is  to  provide  consultative  services  in  statistical 
and  epidemiological  methodology  in  the  design,  interpretation  and  evaluation 
of  clinical  trials  and  other  studies  requiring  this  kind  of  expertise.  The 
Section  provides  full  statistical  support  for  the  studies  of  treatment  of 
cancer  of  the  prostate  and  bladder  performed  by  the  Veterans  Administration 
Cooperative  Urological  Research  Group.  This  has  been  a  continuing  activity 
since  the  formation  of  the  Section.  This  support  includes  development  of 
detailed  study  plans,  collection,  processing,  editing  and  analysis  of  data 
and  preparation  of  scientific  papers.  Members  of  the  Section  have  also  been 
involved  with  the  design  of  a  new  study  of  prophylactic  treatment  of  highly 
exposed  asbestos  workers  designed  to  reduce  the  incidence  of  lung  cancer  and 
in  the  design  of  a  new  clinical  trial  to  evaluate  carbamide  prophylaxis 
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Project  Description 


Objectives: 


To  provide  consultative  services  in  statistical  and  epidemiological 
methodology  in  the  design,  interpretation  and  evaluation  of  clinical  trials. 
Major  responsibilities  during  the  past  year  have  included  a  continued  role 
as  the  statistical  office  for  the  clinical  trials  of  prostate  and  bladder 
cancer  conducted  by  the  Veterans  Administration  Cooperative  Urological 
Research  Group  (VACURG),  consultation  on  a  new  study  of  prophylactic  treatment 
of  highly  exposed  asbestos  workers  designed  to  reduce  the  incidence  of  lung 
cancer,  consultation  on  the  design  of  a  new  clinical  trial  to  evaluate 
carbamide  prophylaxis  against  sickle  cell  crisis,  and  consultation  and 
assistance  to  the  program  of  the  data  center  of  the  European  Organization  of 
Research  on  Treatment  of  Cancer  (EORTC)  in  Brussels.  A  new  activity  initiated 
in  this  fiscal  year  is  the  development  of  a  data  center  within  the  Section  to 
collect  and  analyze  data  in  connection  with  projects  funded  by  the  Breast 
Cancer  Task  Force  Treatment  Committee. 

Methods  Employed: 

Standard  methods  of  biometry,  statistics,  probability,  and  epidemiology  with 
necessary  modification  as  required  by  the  particular  problem.  New  techniques 
are  developed  by  the  personnel  working  ill  the  Section  to  handle  specific 
problems  (see  Project  No.  ZOl-CP-04409-Ol-B). 

The  most  important  projects  of  the  Section  will  be  described  separately. 
Generally  in  consultations  on  clinical  trials  members  of  the  Section  assist 
the  investigators  in  developing  detailed  study  protocols,  in  determining  the 
numbers  of  patients  necessary  for  the  study,  in  deciding  what  data  should  be 
recorded  and  at  what  intervals  in  time,  assist  in  developing  forms  for  the 
recording  of  data  and  advise  on  proper  methods  of  analysis  of  the  final  data 
or  undertake  these  analyses  themselves.  Such  assistance  is  generally 
acknowledged  in  the  publication  of  findings  of  the  medical  investigators. 

VACURG  Studies  of  the  Genital-Urinary  Cancer 

The  Section  is  currently  involved  in  six  clinical  trials.  Two  new  trials 
concerning  cancer  of  the  prostate  were  begun  during  the  past  year  and  patient 
entry  was  terminated  in  Main  Prostate  III.  The  six  trials  in  which  we  are 
still  following  patients  are: 

(a)  Main  Prostate  I,  which  compares  the  effect  of  two  treatments 
(prostatectomy  alone,  and  prostatectomy  with  estrogen)  for  Stages  I-II,  and 
of  four  treatments  (estrogen,  orchiectomy,  estrogen  plus  orchiectomy,  and 
placebo  control)  for  Stages  III-IV.  The  intake  of  new  patients  into  this 
study  was  terminated  on  March  31,  1967.  A  total  of  2,313  patients  had  been 
entered  by  that  date. 
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(b)  Main  Prostate  II,  which  compares  the  effect  of  two  treatments 
(prostatectomy  alone  and  placebo  control)  for  Stages  I-II  and  of  four 
treatments  (three  levels  of  estrogen  and  placebo  control)  for  Stages  III-IV. 
This  study  is  designed  as  a  sequel  to  Main  Prostate  I.  Intake  of  new  patients 
was  terminated  in  June  1969  after  561  patients  had  been  entered  in  the  study. 

(c)  Main  Prostate  III,  which  compares  placebo  versus  prostatectomy  for 
operable  Stage  I-II  patients.  Inoperable  Stage  I-II  patients  are  randomly 
assigned  to  placebo  or  1.0  mg  Diethylstilbestrol  (DES).  All  eligible 
Stage  III-IV  patients  are  randomized  to  one  of  four  treatments:  1.0  mg  DES, 
30  mg  Provera,  2.5  mg  Premarin,  or  30  mg  Provera  plus  1.0  mg  DES.  As  of 
Augusta's,  1975,  1,405  patients  had  been  entered  in  this  study. 

(d)  Urinary  Bladder  II,  which  compares  transurethral  surgery  followed  by 
oral  placebo,  oral  pyridoxine,  or  topical  instillation  of  thio-TEPA  in 
treating  Stage  I  tumors  of  the  bladder.  Intake  of  new  patients  into  this 
study  was  begun  in  November  1971.  As  of  August  8,  1975,  113  patients  had 
been  entered  in  this  study. 

(e)  Main  Prostate  IV,  which  compares  no  treatment,  1.0  mg  Diethylstilbestrol 
daily,  and  3.0  mg  Diethylstilbestrol  daily  plus  300  mg  of  aspirin  twice 
daily  in  patients  with  low  combined  clinical  stage  and  histological  grade. 
Patients  with  high  histological  stage  and  grade  combinations  are  randomly 
assigned  to  either  1.0  mg  Diethylstilbestrol  daily,  flutamide  250  mg  three 
times  a  day,  or  a  combination  of  the  two.  Intake  of  new  patients  was  begun 
on  November  1,  1975. 

(f)  Chemotherapy  Study,  which  compares  intravenous  Diethylstilbestrol 
diphosphate  (stilphosterol )  followed  by  oral  stilphosterol ,  oral  estracyt, 
and  L-phenylalanine  mustard  (L-PAM)  in  patients  who  are  in  relapse  from 
previous  hormone  therapy  or  orchiectomy.  Intake  of  new  patients  was  begun 
in  December  of  1975. 

Although  patients  are  no  longer  being  entered  into  studies  a-c,  follow-up 
information  is  obtained  regularly  from  patients  on  all  studies. 

The  impact  of  the  VACURG  studies  of  cancer  of  the  prostate  on  the  urological 
world  may  be  illustrated  by  the  following  quotation  from  a  chapter  appearing 
in  a  recent  book  (Staquet,  M.  J.  (Ed.):  Cancer  Therapy:  Prognostic  Factors 
and  Criteria  of  Response.  New  York,  Raven  Press,  1975,  page  285): 

"For  many  years  the  various  aspects  of  prostatic  cancer  were 
at  a  standstill  because  it  was  accepted  that  standard,  highly 
efficient  treatment  was  available  for  both  the  localized  and 
disseminated  stages  of  the  disease.  Now,  however,  the 
important  information  provided  by  the  studies  of  the  Veterans 
Administration  Cooperative  Urological  Research  Group  must  be 
acknowledged.  This  work  was  the  starting  point  of  new  and 
considerable  interest  in  prostatic  disease." 

250 


Project  No.  Z01-CP-04260-^.6-B 

The  results  of  Main  Prostate  I  have  caused  widespread  changes  in  the  general 
treatment  of  prostatic  cancer,  because  of  the  finding  that  standard  estrogen 
treatment  for  prostatic  cancer  (5.0  mg  Diethyl stilbestrol  (DES)  daily)  carries 
an  increased  risk  of  death  from  cardiovascular  disease.  In  addition,  the 
clinical  benefits  with  respect  to  the  cancer  are  smaller  than  was  generally 
believed.  Overall  mortality  rates  in  Stages  I,  II,  and  III,  and  in  "early" 
Stage  IV  are  substantially  higher  in  estrogen-treated  patients  than  in  those 
not  receiving  estrogens.  This  hazard  was  not  recognized  before  the  results 
of  this  study  were  available. 

The  results  from  Main  Prostate  II  indicated  (1)  that  there  was  no  evidence 
showing  that  5.0  mg  DES  was  superior  to  1.0  mg  in  controlling  the  cancer  in 
either  Stage  III  or  IV,  (2)  that  in  Stage  III  there  were  substantially  fewer 
heart  and  cardiovascular  deaths  on  1.0  mg  DES  compared  to  the  5.0  mg  dose, 
(3)  that  in  Stage  IV  both  the  1.0  mg  and  5.0  mg  doses  were  more  effective 
than  the  0.2  mg  dose  in  controlling  the  cancer,  and  (4)  that  in  Stage  III  the 
superiority  of  placebo  over  the  5.0  mg  dose  (and  to  a  lesser  extent  over  the 
other  two  doses  of  DES)  was  accounted  for  by  the  excess  of  deaths  from  non- 
cancer  causes  in  the  estrogen-treated  patients.  These  results  indicated 
that  there  was  no  justification  for  the  continued  use  of  5.0  mg  DES  as 
initial  treatment  in  either  Stage  III  or  IV  disease. 

Acquisition  of  patients  in  Main  Prostate  III  was  terminated  in  November  of 
1975.  Thus  far  the  results  of  this  study  have  revealed  no  advantage  of 
Provera  or  Premarin  over  the  1.0  mg  dose  of  DES  for  patients  in  Stages  III 
and  IV.  Although  it  still  appears  that  1.0  mg  DES  is  the  best  treatment  for 
symptomatic  prostatic  cancer,  there  is  some  suggestion  that  this  treatment 
is  associated  with  an  excess  of  cardiovascular  deaths  compared  to  the  other 
treatments  in  Stage  IV  and  also  compared  to  placebo  in  Stage  I  for  Phase  II 
patients  (those  who  are  too  old,  too  ill,  or  refused  randomization  for 
radical  prostatectomy).  The  pattern  is  not  entirely  clear  or  consistent  so 
that  much  further  analysis  will  be  needed  to  determine  whether  or  not  there 
is  in  fact  a  hazard  in  some  patients  even  for  the  1.0  mg  of  DES.  If  such  an 
effect  is  present  it  may  be  related  to  age  since  in  general  the  patients  in 
Study  III  are  older  than  those  in  Studies  I  and  II. 

As  yet  there  is  insufficient  data  in  the  Bladder  Study  II  to  draw  any 
conclusions.  However  it  is  noteworthy  that  trends  observed  to  date  indicate 
that  the  therapeutic  effect  of  pyridoxine  (Vitamin  86)  lies  between  that  of 
the  placebo  and  that  of  the  instillation  of  thio-TEPA  in  preventing 
recurrences  of  Stage  I  bladder  tumors.  Pyridoxine  was  included  as  a  treatment 
in  this  clinical  trial  because  it  is  known  to  correct  an  innate  metabolic 
abnormality  in  tryptophane  metabolism  which  has  been  detected  in  as  many 
as  50%  of  patients  with  Stage  I  bladder  tumors  in  other  studies.  Thus  far 
recurrences  have  been  observed  in  only  10  of  30  patients  on  oral  pyridoxine 
compared  to  21  out  of  41  for  placebo  and  12  out  of  33  for  topical  thio-TEPA. 
On  the  other  hand  the  recurrence  rates  expressed  in  number  of  instances  of 
recurrence  per  patient  month  of  follow-up  have  been  0.056,  0.065,  and  0.033, 
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respectively  for  the  three  treatments.  If  the  present  trends  continue,  we 
may  be  able  to  show  for  the  first  time  that  a  vitamin  is  useful  in  preventing 
a  recurrence  of  cancer. 

In  addition  to  the  clinical  trials  described  above,  the  Section  provides 
statistical  support  for  ancillary  studies  performed  on  these  same  patients. 

In  the  past  year  further  analysis  of  the  data  from  Study  II  has  focused  on 
the  prognostic  significance  of  biochemical  measurements  performed  at  the  time 
of  diagnosis  and  the  response  of  these  measurements  to  treatment.  We  had 
previously  found  that  the  initial  values  of  17-hydroxycorticoids  provide 
useful  information  about  prognosis.  A  paper  on  this  subject  was  published 
in  the  New  England  Journal  of  MeJicine  indicating  that  high  initial  values 
are  associated  with  a  poorer  prognosis.  Two  other  papers  have  been  completed 
in  this  fiscal  year,  the  first  devoted  to  plasminogen  and  fibrinogen,  the 
second  to  cholesterol  and  triglycerides.  These  papers  have  recently  been 
accepted  for  publication  in  Cancer.  Both  the  pre-treatment  plasminogen  and 
fibrinogen  levels  were  found  to  contain  useful  prognostic  information; 
specifically  high  initial  fibrinogen  levels  and  low  initial  plasminogen 
levels  were  associated  with  poorer  prognosis.  Cholesterol  was  not  found  to 
be  related  to  prognosis  in  patients  with  prostatic  cancer,  however,  analysis 
of  the  data  for  triglycerides  revealed  that  a  higher  risk  of  death  was 
associated  with  values  in  the  middle  of  the  range.  This  finding,  although 
confirmed  by  a  variety  of  statistical  tests,  is  in  disagreement  with  the 
previously  published  reports  and  suggests  that  lipid  metabolism  in  patients 
with  prostatic  cancer  may  be  unusual. 

Another  major  area  of  interest  in  the  analysis  of  data  from  Study  II  has  been 
the  application  of  the  exponential  survival  model  in  an  effort  to  determine 
if  there  is  a  treatment  of  choice  for  individual  patients  based  on  their 
pre-treatment  characteristics.  We  were  able  to  identify  certain  subsets  of 
patients  who  would  have  benefitted  from  initial  treatment  with  estrogen  and 
another  group  of  patients  who  would  have  clearly  benefitted  from  initial 
treatment  with  placebo.  Thus,  in  this  study,  no  one  treatment  was  best  for 
all  patients,  but  rather  the  patients'  pre-treatment  characteristics 
determined  their  treatment  of  choice.  The  important  aspect  of  this  work  is 
that  a  statistical  methodology  has  been  developed  for  identifying  such 
treatment-covariate  interactions.  This  work  was  summarized  for  publication 
in  November  of  1975  and  submitted  to  the  Journal  of  Chronic  Diseases. 

Another  project  published  in  the  past  year  was  concerned  with  metastasis  in 
patients  with  prostatic  cancer.  Pre-treatment  x-rays  were  reviewed  for  103 
patients  from  the  first  VA  study  who  had  metastasis  at  the  time  of  diagnosis. 
The  site  and  an  estimate  of  the  extent  of  metastasis  was  recorded  for  each 
patient.  Analysis  of  these  data  has  revealed  that  these  more  detailed 
observations  provide  highly  useful  information  beyond  the  simple  recording  of 
bone  metastasis  as  either  present  or  absent.  This  work  is  being  continued  in 
an  effort  to  develop  a  measure  of  response  to  treatment  based  on  the 
distribution  and  appearance  of  metastasis  in  follow-up  x-ray  studies.  Such 
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a  measure  of  response  would  be  useful  in  comparing  treatments  for  advanced 
disease  rather  than  relying  on  survival  statistics  which  are  often  difficult 
to  interpret  because  of  later  changes  of  treatment.  This  matter  is  of  some 
importance  since  a  truly  measurable  lesion  is  not  usually  present  in  patients 
with  prostatic  cancer. 

Protocol  for  Study  Involving  Tyler  Asbestos  Workers: 

Former  asbestos  workers  in  Tyler,  Texas,  who  worked  under  conditions  of 
intense  asbestos  exposure  from  1954  until  1972  are  at  a  high  risk  for  future 
development  of  cancer.  In  this  particular  group  of  800  workers,  it  is 
estimated  that  there  will  eventually  be  200-300  total  cancer  cases,  mostly 
bronchogenic  lung  cancer,  unless  some  effective  new  method  of  prevention  is 
developed  and  put  into  clinical  use.  Such  an  approach  may  now  be  considered 
with  the  development  of  synthetic  vitamin  A  analogs  (retinoids),  which  have 
been  shown  to  be  useful  agents  for  prevention  of  cancer  in  the  experimental 
animal.  Although  the  usefulness  of  retinoids  in  preventing  cancer  in  man 
has  not  yet  been  demonstrated,  the  former  asbestos  workers  of  Tyler  are  at 
such  high  risk  for  development  of  an  essentially  fatal  disease  that  it  would 
appear  warranted  to  consider  the  use  of  a  synthetic  retinoid  in  a  clinical 
trial  for  prevention  of  lung  cancer. 

During  the  past  year,  Don  Corle  worked  closely  with  Dr.  Marvin  Schneiderman, 
Dr.  Michael  Sporn,  Dr.  John  Goldsmith,  and  Dr.  Donald  Greenberg  of  Baylor 
College  of  Medicine  in  developing  a  protocol  for  the  study  of  13-cis-retinoic 
acid.  Specifically  the  objectives  of  the  study  described  in  the  protocol 
are:  (1)  To  evaluate  the  effectiveness  of  13-cis-retinoic  acid  in  retarding 
the  progression  of  epidermoid  bronchogenic  carcinoma  through  stages:  no 
atypia,  squamous  metaplasia,  mild  to  moderate  atypia,  severe  atypia,  and 
squamous  carcinoma.  (2)  To  evaluate  the  effectiveness  of  13-cis-retinoic 
acid  in  the  prevention  of  lung  cancer  and  gastrointestinal  cancer. 

The  Section's  contribution  to  the  writing  of  the  protocol  involved:  (a)  the 
computation  of  power  in  detecting  differences  of  specified  magnitudes 
between  the  treated  and  untreated  groups,  (b)  a  detailed  description  of  how 
the  double-blinded  study  would  be  run  and  how  the  double-bl indedness  would  be 
maintained,  (c)  specification  of  criteria  for  admission  of  a  worker  to  the 
study  and  procedures  to  be  used  in  following  these  workers  and  (d)  a 
description  of  all  forms  to  be  used  in  gathering  the  necessary  data  on  these 
workers. 

Sickle-Cell  Crisis  Trial: 


Because  of  the  methodological  expertise  in  the  Section  concerning  the  design 
and  analysis  of  clinical  trials,  vie   are  sometimes  called  upon  to  consult  on 
trials  not  related  to  cancer.  Dr.  Makio  Murayama  (NIAMD)  requested 
statistical  consultation  in  setting  up  a  controlled  clinical  trial  of 
carbamide  (urea)  prophylaxis  against  sickle  cell  crisis.  He  hypothesized 
on  the  basis  of  laboratory  data  and  preliminary  clinical  experience 
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with  patients  in  Ghana  that  small  biweekly  doses  of  oral  carbamide  may 
prevent  sickle  cell  crises  in  homozygous  S  subjects.  Drs.  M.  Gail  and 
M.  Schneiderman  (NCI)  helped  define  statistical  aspects  of  the  protocol, 
while  Drs.  M.  Murayama,  A.  Levine  (NIAMD),  E.  Plata  (NCI)  and  others  worked 
on  laboratory  and  clinical  aspects.  The  study  will  be  carried  out  in  Ghana 
since  preliminary  clinical  work  has  been  done  there,  since  a  well  defined 
homozygous  S  school  age  population  is  available  there,  and  since  the 
Government  of  Ghana  has  expressed  support  for  research  on  this  major  local 
public  health  problem. 

School  age  homozygous  S  subjects  are  to  be  matched  into  pairs  on  the  basis 
of  age,  time  of  eligibility  for  entry  into  the  study,  and  frequency  of 
crises  in  the  previous  year.  These  matching  criteria  were  chosen  since  crisis 
frequency  varies  with  age,  seasonality,  and  previous  history.  One  member  of 
each  pair  will  be  randomly  assigned  to  carbamide  therapy  and  the  other  to 
placebo.  The  drugs  will  be  administered  by  a  nurse  at  school,  and  physicians 
diagnosing  crisis  will  be  "blind"  to  prophylaxis  treatment.  All  crises  will 
be  treated  using  high  dose  carbamide  and  supportive  therapy,  which  is  locally 
accepted  practice. 

One  endpoint  will  be  which  pairmate  has  the  first  crisis.  If  20  or  more  of 
30  pairs  show  first  crisis  in  the  placebo  group,  one  will  have  statistically 
significant  (a  =  0.05)  evidence  that  carbamide  prolongs  waiting  time  to  first 
crisis.  Thirty  total  pairs  give  a  power  of  0.9  with  a  =  0.05  for  detecting 
a  three-fold  reduction  in  crisis  rate,  assuming  a  Poisson  process.  Other 
endpoints  to  be  studied  are  the  average  within  pair  first  crisis  waiting  time 
difference  and  the  average  annua,!  crisis  incidence  rates  in  placebo  and 
carbamide  groups.  The  data  on  prolongation  of  waiting  time  to  first  crisis 
should  be  available  within  3-6  months  of  initiation  of  the  study.  Data  on 
average  annual  incidence  rates  will  require  1-2  years.  The  use  of  prolongation 
of  waiting  time  to  first  crisis  as  an  endpoint  shortens  the  study  and  avoids 
some  problems  of  interpretation  which  arise  from  using  carbamide  to  treat 
crises.  Dr.  Gail  will  continue  to  assist  in  the  monitoring  and  analysis  of 
the  clinical  data. 

Consultation  with  the  EORTC  Data  Center: 


The  European  Organization  of  Research  on  the  Treatment  of  Cancer  (EORTC) 
sponsors  comparative  trials  of  treatment  for  a  wide  variety  of  cancer  sites 
in  countries  all  over  western  Europe.  In  the  past  few  years  a  data  center 
has  been  established  in  Brussels  to  assist  in  planning  these  trials,  to 
receive  and  edit  the  data,  and  to  analyze  the  results.  The  Section  Head, 
Dr.  Byar,  was  asked  last  September  to  assist  in  this  program  by  means  of  a 
series  of  consultations  since  at  the  moment  the  data  center  does  not  have 
a  director.  This  request  provided  an  opportunity  to  share  experiences  gained 
in  the  program  of  the  Section  with  our  European  colleagues  in  accord  with 
the  stated  objective  of  the  National  Cancer  Program  "to  develop  and  promote 
cooperative  studies  with  epidemiologic  and  statistical  experts  in  international 
study  of  cancer  problems"  (Operational  Plan  of  the  National  Cancer  Program, 
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Appendix  B,  A. 9-2).  Dr.  Byar  has  made  three  trips  to  Brussels  of  about  ten 
days  duration  each  at  the  expense  of  the  EORTC  for  direct  consultation  and 
evaluation  of  problems  in  the  data  center.  In  addition,  computer  programs 
developed  in  the  Section  have  been  sent  to  Brussels  and  two  members  of  the 
Brussels  staff,  a  systems  analyst  and  a  statistician,  have  visited  the 
Clinical  and  Diagnostic  Trials  Section  in  Bethesda  to  exchange  ideas.  Currently 
the  EORTC  Data  Center  is  responsible  for  some  twenty  clinical  trials  of 
treatment  for  cancer.  Many  of  these  trials  were  begun  before  the  data  center 
was  organized  and  therefore  there  is  a  large  backlog  of  work,  especially 
with  regard  to  computerizing  data  in  a  standard  format  suitable  for  modern 
biostatistical  analysis.  In  order  to  help  the  data  center  catch  up  on 
some  of  this  backlog,  data  from  a  study  of  treatment  of  advanced  bronchogenic 
carcinoma  involving  some  250  patients  has  been  brought  to  Bethesda  for 
analysis.  The  patients  are  no  longer  being  followed  in  this  study,  but  the 
data  had  never  been  computerized  and  no  final  analysis  had  been  performed. 
It  is  anticipated  that  several  months  will  be  required  to  edit  and  analyze 
this  set  of  data.  A  final  report  will  be  submitted  to  the  investigators  in 
May  of  1976  and  it  is  probable,  depending  on  the  results,  that  the  findings 
will  be  submitted  for  publication. 

Development  of  a  Data  Center  for  Breast  Cancer  Studies: 

The  Section  has  undertaken  at  the  request  of  the  Breast  Cancer  Task  Force 
to  establish  a  data  center  for  studies  of  breast  cancer.  Initially  this 
program  was  requested  by  the  Treatment  Committee  of  the  Task  Force  for  three 
purposes:  (1)  to  compare  surgical  adjuvant  studies  for  early  breast  cancer; 
(2)  to  relate  clinical  data  to  estrogen  receptor  measurements  performed  in 
their  core  laboratory  in  Worcester,  Massachusetts;  and,  (3)  to  collect 
clinical  data  to  be  correlated  with  biochemical  marker  data.  This  project 
is  in  an  early  phase  of  planning  at  present  and  may  be  expanded  to  accomodate 
additional  marker  studies  sponsored  by  the  Diagnostic  Committee.  Extensive 
work  has  already  been  done  in  devising  a  data  form  suitable  for  the  purposes 
stated  above.  It  is  anticipated  that  at  least  two  abstractors  will  be  needed 
to  assist  in  acquiring  the  data  for  this  project.  These  will  be  employed  on 
contract  with  money  from  the  Breast  Cancer  Task  Force.  It  is  anticipated  that 
this  project  will  continue  for  a  number  of  years  and  that  members  of  the 
Section  will  be  continually  involved  in  the  collection  and  interpretation 
of  these  data. 

Other  Consultative  Activities: 


Dr.  Byar  is  a  member  of  the  National  Prostatic  Working  Cadre  and  of  the 
Treatment  Committee  of  the  Breast  Cancer  Task  Force.  Both  of  these  projects 
require  reviewing  extramural  projects  for  National  Cancer  Institute  funding. 
In  addition  Dr.  Byar  has  served  during  the  past  year  as  a  member  of  the 
Ad  Hoc  Committee  on  Reserpine  and  Breast  Cancer  set  up  by  the  Food  and  Drug 
Administration  as  an  advisory  committee  charged  with  the  responsibility  of 
evaluating  all  relevant  data  on  the  possible  association  of  reserpine  use 
with  breast  cancer.  At  the  request  of  the  committee  Dr.  Byar  and  members  of 
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the  Clinical  and  Diagnostic  Trials  Section  have  reanalyzed  data  from  the 
Boston  Drug  Surveillance  Program  adjusting  for  additional  factors  that  were 
not  taken  into  account  in  the  original  analysis.  Data  tapes  were  sent  from 
Boston  containing  information  on  some  13,000  women.  This  analysis  was  quite 
extensive  and  took  several  months  to  complete.  The  results  of  this  analysis 
will  be  included  in  the  final  report  of  the  Ad  Hoc  Committee. 

Dr.  Gail  serves  as  a  consultant  to  the  Immunodiagnosis  Committee  of  the  NCI. 
He  supervises  statistical  evaluation  of  promising  immunodiagnostic  tests  for 
this  committee.  Special  studies  have  included  a  comparative  analysis  of 
carcino-embryonic  antigen  assays  performed  by  several  laboratories  on  blood 
from  the  same  individuals,  a  study  of  serum  ferritin  as  a  cancer  diagnosis 
assay,  and  a  study  of  a  migration  inhibition  assay  for  cancer  diagnosis. 
Dr.  Gail  also  served  on  a  committee  to  evaluate  proposed  Veterans 
Administration  serodiagnosis  studies. 

Dr.  Sylvan  Green  collaborated  with  Drs.  Max  Myers  and  Diane  Fink  in  preparing 
an  analysis  of  referral,  diagnostic,  and  treatment  patterns  in  childhood 
acute  leukemia. 

Dr.  Larry  Muenz  has  been  in  Lyon,  France,  during  the  past  year  working  at 
the  International  Agency  for  Research  in  Cancer  as  an  exchange  scientist  from 
the  National  Cancer  Institute.  This  two  year  assignment  began  in  September 
of  1974.  Dr.  Muenz  will  return  to  Bethesda  in  September  of  1976  to  continue 
his  work  in  the  Section. 

Significance  to  the  Program  of  the  Institute: 

The  Section  has  served  members  of  the  Veterans  Administration  Cooperative 
Urological  Research  Group  by  assisting  in  preparing  and  revising  protocols, 
forms,  and  records;  giving  statistical  guidelines  in  the  design  and  execution 
of  clinical  trials;  processing  and  analyzing  data  that  is  received  daily  on 
patients  in  the  various  studies;  and  assisting  the  members  of  the  group  with 
reports  and  publications  on  the  progress  of  the  various  studies. 

In  return  for  these  services,  the  Clinical  and  Diagnostic  Trials  Section 
has  access  to  the  largest  complete  set  of  data  available  anywhere  on  the 
course  of  prostatic  cancer.  Data  on  more  than  4,500  patients  with  prostatic 
cancer  has  been  accumulated  with  follow-up  now  approaching  fifteen  years  for 
some  of  the  early  patients.  These  data  are  proving  extremely  useful  and 
interesting  not  only  in  the  comparison  of  treatment  effects,  but  also  in 
defining  the  general  behavior  of  prostatic  cancer  in  relation  to  a  host  of 
personal,  clinical,  and  laboratory  characteristics. 

The  other  consultative  activities  described  under  this  project  have  not  yet 
resulted  in  large  sets  of  data  for  our  analysis,  but  members  of  the  Section 
have  nevertheless  played  an  important  role  in  these  research  projects  by 
assisting  in  the  design  of  protocols  and  study  forms. 
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A  further  advantage  to  the  Institute  is  that  actual  day-to-day  experience 
as  a  statistical  support  center  for  several  large  scale  clinical  trials 
and  active  involvement  in  consultation  on  other  projects  provides  an  ideal 
environment  for  identifying  important  methodological  questions  of  general 
applicability  to  the  design,  conduct,  and  analysis  of  clinical  trials. 

Proposed  Course  of  Project: 

The  cooperative  studies  undertaken  jointly  by  the  Veterans  Administration 
and  this  Section  have  been  in  existence  for  the  past  fifteen  years.  At 
the  moment  the  Veterans  Administration  group  has  been  unsuccessful  in  finding 
a  source  of  funds  for  continuation  of  this  program  beyond  May  of  1976, 
despite  the  fact  that  two  new  studies  have  just  been  begun.  Many  of  the 
members  of  the  VACURG  are  interested  in  continuing  their  program,  however, 
even  without  funding  until  reapplications  to  the  Veterans  Administration  and 
to  the  National  Cancer  Institute  can  be  prepared.  Members  of  the  Section 
will  be  actively  involved  in  assisting  them  in  preparing  new  applications 
and  in  planning  for  the  future.  Even  if  such  efforts  fail,  however,  the 
large  amount  of  data  already  accumulated  will  provide  a  resource  for 
continuing  research  and  analysis  for  several  years  to  come.  The  results 
of  the  third  VA  study  have  not  yet  been  published  and  it  is  anticipated 
that  such  a  report  will  be  prepared  in  the  coming  year.  In  addition,  further 
analysis  of  biochemical  data  is  planned. 

Both  the  study  of  lung  cancer  in  the  Tyler,  Texas,  asbestos  workers  and 
the  sickle  cell  crisis  trial  are  just  finishing  their  planning  phases. 
Members  of  the  Section  will  be  actively  involved  in  the  monitoring  of  these 
studies  and  in  the  ultimate  analysis  of  the  data.  The  project  for  setting 
up  a  data  center  for  the  Breast  Cancer  Task  Force  is  also  in  an  early  stage, 
but  it  is  expected  to  occupy  a  considerable  portion  of  our  time  and  energy 
in  the  coming  year  as  actual  data  collection  is  begun.  Eventually  this  set 
of  data  will  provide  the  same  kinds  of  opportunities  for  investigating  a 
wide  variety  of  personal,  clinical,  and  laboratory  characteristics  of  breast 
cancer  that  the  prostatic  cancer  data  has  afforded  for  that  disease.  The 
expertise  available  in  the  Section  should  be  especially  useful  in  defining 
the  role  of  biological  markers  in  patients  with  breast  cancer. 

Consultation  with  the  EORTC  data  center  is  expected  to  be  completed  by  the 
end  of  this  year.  However,  a  continued  relationship  with  that  program  by 
means  of  correspondence  is  certain  to  be  mutually  beneficial.  Our  Section 
is  most  anxious  to  preserve  this  relationship  and  provide  all  the  assistance 
we  can  to  this  most  worthwhile  program.  We  are  in  a  position  to  do  this 
because  of  the  more  advanced  biostatistical  resources  and  computer  technology 
available  to  us.  One  of  the  goals  of  assisting  the  EORTC  effort  was  to  help 
in  finding  a  permanent  director  for  the  Data  Center.  Although  much  effort 
has  been  expended  on  this  task,  so  far  it  has  not  been  accomplished.  Our 
further  relationship  with  the  EORTC  will  to  some  extent  depend  on  how  this 
problem  is  resolved. 
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Division  of  Cancer  Cause  and  Prevention:  Field  Studies  and  Statistics 

Dr.  Gart  and  Mrs.  Alroy  Smith,  are  implementing  the  theoretical  methodology 
of  Dr.  Gart  on  ratios  and  cross-product  ratios  for  use  on  the  data  of 
Mr.  Joseph  Scotto  of  Demography  Section  of  the  Biometry  Branch  which  compares 
cancer  rates  among  immigrant  and  native  born  Americans  in  various  cities. 

Dr.  Connor  and  Dr.  Roger  Williams,  Epidemiology,  NHLI,  are  collaborating 
on  a  case-control  study  on  the  relation  of  reserpine  use  and  breast  cancer. 
The  study  will  be  based  on  300-400  breast  cancer  patients  and  900-1200 
controls  all  of  whom  are  participants  in  the  ACS-NCI  Breast  Cancer  Detection 
Demonstration  Program,  It  is  expected  that  this  project  will  be  completed 
this  year. 

Dr.  Gart  served  as  a  member  of  the  SEER  Program  Review  and  Analysis  Committee. 

Dr.  Gart  advised  Dr.  John  Mulvihill  on  various  statistical  questions  in 
human  genetics. 

Deivision  of  Cancer  Cause  and  Prevention:  Tobacco  Working  Group 

Dr.  Layard  has  continued  to  provide  consulting  assistance  to  the  Director 
of  NCI's  Smoking  and  Health  Program,  Dr.  Gio  B.  Gori ,  and  to  the  prime 
contractors,  Enviro  Control  Inc.  He  co-authored  the  chapter  "Supplement 
to  the  Statistical  Analyses  of  the  Second  Cigarette  Study"  for  a  monograph 
entitled  Toward  Less  Hazardous  Cigarettes,  Report  No.  2,  The  Second  Set 
of  Experimental  Cigarettes. 

Division  of  Cancer  Cause  and  Prevention:  Carcinogenesis 

Dr.  Pettigrew,  in  conjunction  with  Dr.  Norbert  P.  Page,  of  the  Carcinogen 
Bioassay  and  Program  Resources  Branch,  has  continued  to  provide  statistical 
consultation  on  the  design  and  analysis  of  experiments  conducted  under 
contract  by  Dr.  Aloert  Segaloff  of  the  Alton  Ochsner  Medical  Foundation, 
New  Orleans,  Louisiana.  A  manuscript  reporting  the  results  of  an 
investigation  of  synergism  between  radiation  and  estrogen  administration 
in  mammary  tumor  induction  in  the  A  x  C  rat  is  being  prepared.  Further 
experiments  have  been  initiated  using  this  system  to  investigate  the 
phenomena  associated  with  mammary  carcinogenesis,  in  particular,  the 
apparent  protective  effect  of  early  pregnancy. 

Dr.  Gart  and  Mr.  Nam  have  been  analyzing  the  data  of  a  feeding  study  in  rats 
and  mice  of  Chlordane  and  Heptachlor  in  collaboration  with  Dr.  Norbert  P. 
Page  of  Carcinogen  Bioassay  and  Program  Resources  Branch.  This  experiment 
was  conducted  by  Gulf  South  and  the  complete  pathology  review  was  done  by 
the  Experimental  Pathology  Laboratory  under  contract  to  the  National  Cancer 
Institute.  In  a  view  of  intense  public  interest  on  these  chemicals  a 
preliminary  report  on  analysis  of  carcinogenesis  has  been  released  and  a  final 
report  is  in  preparation. 
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Dr.  Gart  reviewed  the  preliminary  statistical  analysis  of  the  carcinogenesis 
bioassay  of  chloroform  in  mice  and  rats. 

Dr.  Pettigrew  has  continued  to  assist  in  the  development  of  an  interactive 
computer  system  to  retrieve  and  analyze  data  stored  in  the  Carcinogenesis 
Bioassay  Data  System,  working  with  Mary  Linhart  of  the  Carcinogen  Bioassay 
and  Program  Resources  Branch  and  Cathy  Creede  of  the  Division  of  Computer 
Research  and  Technology. 

Dr.  Gart  served  as  a  continuing  consultant  to  the  Carcinogen  Bioassay  and 
Program  Resources  Branch,  particularly  Dr.  Kenneth  Chu,  on  statistical 
methodology  in  bioassay  of  potential  chemical  carcinogens.  Mr.  Thomas  and 
Mrs.  Smith  have  implemented  with  computer  programs  many  of  the  methods 
being  used. 

Dr.  Tarone  is  assisting  Dr.  Harry  Gelboin,  Chief  of  the  Chemistry  Branch, 
with  the  statistical  analysis  of  a  twin  study  designed  to  determine  the 
degree  of  genetic  determination  of  Aryl  Hydrocarbon  Hydroxylase  induction 
levels  in  cultured  human  leukocytes.  In  conjunction  with  this  work,  he 
was  an  invited  participant  at  the  Fourth  Annual  Collaborative  Conference  of 
the  Carcinogenesis  Program  in  Orlando,  Florida  in  February  1976. 

Dr.  Tarone  continues  to  collaborate  with  Dr.  Friedrich  Wiebel  of  the 
Chemistry  Branch  concerning  the  reproducibility  of  Aryl  Hydrocarbon 
Hydroxylase  induction  levels  in  cultured  human  lymphocytes.  He  participated 
in  the  design  and  analysis  of  a  double  blind  study  on  the  measurement  of 
AHH  induction  levels  performed  at  the  University  of  Wisconsin  under  a 
contract  from  the  Division  of  Cancer  Cause  and  Prevention. 

Dr.  Tarone  assisted  Dr.  Robert  Bast  and  Dr.  Gelboin  of  the  Chemistry  Branch 
with  the  analysis  of  a  leukocyte  assay  for  Aryl  Hydrocarbon  Hydroxylase 
induction  levels.  A  paper  reporting  the  reproducibility  of  the  leukocyte 
assay  and  its  relationship  to  the  lymphocyte  assay  has  been  accepted  for 
publication. 

Dr.  Tarone  performed  the  statistical  analysis  of  an  experiment  concerning 
the  effect  of  irradiation  upon  benzopyrene  induced  transformation  of  hamster 
fetal  cells  for  Dr.  Joseph  DiPaolo,  Head  of  the  Cytogenetics  and  Cytology 
Section  of  the  Biology  Branch. 

Dr.  Gart  and  Mr.  Nam  continue  to  their  statistical  analysis  of  a  feeding 
study  in  rats  of  seventeen  environmental  chemicals.  They  are  collaborating 
on  this  study  with  Dr.  Elizabeth  K.  Weisburger  of  Carcinogen  Metabolism 
and  Toxicology  Branch  and  Dr.  Norbert  P.  Page  of  Carcinogen  Bioassay  and 
Program  Resources  Branch.  The  experiment  was  done  at  Litton-Bionetics 
under  contract  to  the  National  Cancer  Institute. 
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Dr.  Gart  analyzed  experiments  by  Dr.  Lionel  Poirier  of  the  Carcinogen 
Metabolism  and  Toxicology  Branch  on  the  interaction  of  vitamins  and 
carcinogens  in  animal  experiments. 

Dr.  Connor  continued  as  the  statistician  for  the  University  of  Utah 
group  studying  the  effect  of  chronic  immunosuppression  on  physical  and  chemical 
carcinogens.  This  work  is  being  done  on  a  contract  from  the  Biology  and 
Immunology  segment.  Carcinogenesis  Program,  NCI.  He  expects  this  project 
to  be  completed  next  year. 

Dr.  Connor  in  collaboration  with  Dr.  Curtis  C.  Harris,  Head  of  the  Human 
Tissues  Study  Section  of  the  Experimental  Pathology  Branch  has  completed  two 
studies.  One  on  was  on  the  metabolism  of  benzo(a)  pyrene(BP)  in  cultured 
bronchial  mucosa.  Compounds  known  to  inhibit  the  metabolism  of  BP  in 
experimental  animal  cells  were  examined  to  see  if  they  altered  the  level 
of  [  H]BP  found  in  DNA  in  the  human  bronchial  mucosa.  The  other  study 
was  on  the  levels  of  serum  alpha  -antitrypsin  in  lung  cancer  patients 
and  patients  with  abnormal  sputum  cytology. 

This  collaboration  relationship  is  continuing;  and  currently  papers  are 
in  prepartion  on  the  binding  of  BP  to  DNA  in  cultured  human  bronchi. 

Dr.  Connor  has  assisted  Dr.  Joseph  DiPaolo, Head  of  the  Cytogentics 
and  Cytology  Section, and  Dr.  Edward  Leonard,  Head  of  the  Tumor  Antigen 
Section  both  in  the  Biology  Branch  with  statistical  analysis  problems. 

Mr.  Nam  has  consulted  on  the  statistical  methods  from  time  to  time  with 
Dr.  Richard  S.  Yamamoto  of  the  Carcinogen  Metabolism  and  Toxicology  Branch. 

Division  of  Cancer  Cause  and  Prevention:  Viral  Oncology 

For  Dr.  U.  Heine  of  the  Viral  Studies  Section,  and  Dr.  Jan  Korb,  a  guest 
scientist  from  the  Academy  of  Sciences  in  Prague,  Czechoslavakia, 
Dr.  Layard  is  analyzing  data  from  a  study  of  the  ribosomal  RNA  present 
in  different  oncornaviruses.  A  paper  on  this  research  will  be  submitted 
for  publication. 

Division  of  Cancer  Control  and  Rehabilitation 

From  time-to-time  Dr.  Connor  has  advised  Dr.  Diane  Fink,  Director  of  DCCR, 
on  statistical  aspects  of  cancer  screening  programs  as  well  as  on  the 
potential  contributions  of  screening  models  to  the  Division's  programs. 
In  conjunction  with  this  activity  Dr.  Connor  participated  in  the  Michigan 
Cancer  Research  Foundation's  Conferences  on  Cancer  Screening  Models 
held  in  Detroit  in  the  Spring  of  1976. 
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Dr.  Connor  has  continued  to  serve  as  a  statistical  consultant  for  the 
Breast  Cancer  Detection  Demonstration  Project,  a  joint  ACS-NCI  effort. 
The  Project  has  27  screening  centers  in  24  states  and  at  each  center  10,000 
women  between  the  ages  of  35  and  75  are  to  be  entered  into  the  screening 
program.  The  program  includes  an  initial  screening  and  four  annual  recall 
screenings;  at  each  screening  three  modalities  are  employed  (i.e.,  physical 
examination,  mammography,  and  thermography).  Each  participant  is  to  be 
followed  for  five  years  after  the  last  annual  screening.  The  project 
was  designed  primarily  to  demonstrate  that  breast  cancer  screening  could 
be  applied  to  the  general  population.  Nevertheless,  there  are  several 
research  goals  included  in  this  program.  A  major  research  undertaking 
is  a  case-control  study  to  investigate  risk  factors  and  to  define  the 
group  of  women  who  should  be  screened. 

Dr.  Connor  has  been  actively  involved  in  the  project.  He  has  served  on 
site  visit  teams  evaluating  the  screening  centers,  been  an  invited  speaker 
at  the  DCDDP  Project  Directors  Meetings  and  a  member  of  the  project's 
advisory  committee. 

This  year  a  major  part  of  his  time  was  devoted  to  the  preparation  and 
presentation  of  a  review  on  the  feasibility  of  initiating  a  study  on  the 
frequency  of  periodic  screening  within  the  BCDDP  as  well  as  preparing  a 
detailed  plan  for  the  Case-Control  Study.  These  were  done  in  anticipation 
of  a  Statistical  Coordinating  Center  being  established  and  taking  over  the 
biostatistical  responsibilities  for  the  Project.  Once  the  Center  is 
established  Dr.  Connor's  activities  will  be  limited  to  advising  on  bio- 
statistical aspects  of  the  project. 

Dr.  Connor  consulted  with  Dr.  James  Mc  Queen,  Chief  of  the  Detection, 
Diagnosis  and  Pretreatment  Evaluation  on  questions  of  statistical  design 
and  analysis  in  a  proposed  study  on  prescreening  to  identify  individuals 
at  high  risk  of  having  cancer  or  precancerous  lesions. 

Division  of  Cancer  Biology  and  Diagnosis 

Dr.  Pettigrew  has  continued  his  collaboration  with  members  of  the  Laboratory 
of  Pathophysiology.  He  has  provided  statistical  advice  to  Dr.  Pietro 
Gullino  on  a  continuing  basis.  He  is  now  working  with  Dr.  Maurice  Rouleau, 
who  is  investigating  differences  between  growing  and  regressing  tumors  in 
the  MTW-9  system. 

Dr.  Layard  has  continued  to  collaborate  with  Dr.  Mearl  F.  Stanton,  Laboratory 
of  Pathology,  on  the  analysis  of  a  study  of  the  relation  between  fibrous  glass 
particle  size  and  mesothelioma  induction  in  rat  lungs.  A  paper  on  this 
research  is  being  prepared  for  publication.  In  conjunction  with  this  work 
Dr.  Layard  was  an  invited  participant  in  a  workshop  on  "Development  of 
protocols  for  testing  man-made  mineral  fibers  in  animals,"  sponsored  by 
the  Thermal  Insulation  Manufacturers  Association  and  held  in  Florida  in 
October,  1975.  He  also  was  an  invited  lecturer  at  the  Department  of  Health 
Care  Administration  of  the  School  of  Hygiene  and  Public  Health,  John  Hopkins 
University,  in  November,  1975.. 
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Dr.  Connor  in  collaboration  with  Dr.  Ronald  Herberman,  Chief  of  the 
Laboratory  of  Immunodiagnosis,  has  been  studying  statistical  problems 
associated  with  the  design  and  analysis  of  experimental  studies  in 
immunodiagnosis.  They  with  investigators  from  the  Laboratory  and  Litton  - 
Bionetics  have  prepared  a  chapter  on  leukocyte  migration  inhibition  assays 
and  one  on  cytotoxicity  assays.  These  are  to  appear  in  "In  Vitro  Methods 
in  Cell  Mediated  and  Tumor  Immunity"  edited  by  Barry  R.  Bloom  and  John 
R.  David  and  published  by  Academic  Press.  Also  Dr.  Connor  is  collaborating 
with  Dr.  Herberman  and  scientists  at  Litton-Bionetics  on  a  variety  of 
studies  that  are  being  done  there  under  contract  with  the  NCI. 


Dr.  Pettigrew  is  collaborating  with  Dr.  P.J.  Rooney  of  the  Laboratory  of 
Pathology  on  the  preparation  of  a  manuscript  reporting  the  results  of  a 
study  of  the  various  sources  of  variability  in  the  grading  of  kidney 
biopsies  from  patients  with  systemic  lupus  erythematosis  (SLE). 

Dr.  Pettigrew  has  advised  Dr.  Alfred  Singer  of  tie   Immunology  Branch 
on  the  analysis  of  data  arising  from  experiments  involving  placque 
forming  cells. 

Dr.  Tarone  collaborated  with  Dr.  Bruce  Wetzel  of  the  Dermatology  Branch 
and  Dr.  Katherine  Sanford  and  Mr.  Gary  Jones  of  the  Laboratory  of  Biochemistry 
on  analysis  of  an  experiment  concerning  changes  in  the  incidence  of  microvilli 
during  the  cell  cycle.  A  paper  detailing  the  results  of  the  experiment 
has  been  submitted  for  publication. 

Dr.  Tarone  is  collaborating  with  Dr.  Donald  Henson  of  the  Laboratory  of 
Pathology  on  an  epidemiological  study  of  the  various  histological  types  of 
breast  cancer.  A  paper  on  lobular  carcinoma  of  the  breast  is  in  preparation. 

Dr.  Pettigrew,  in  conjuction  with  J.  Michael  Stump  and  Altamease  Gales  of 
the  Automatic  Data  Processing  Management  Section,  is  advising  Dr.  Robert 
Blaese  on  the  storage,  retrieval,  and  analysis  of  data  on  diagnostic  tests 
made  on  patients  of  the  Metabolism  Branch.  The  data  includes  such 
tests  as  lymphocyte  transformation,  mixed  lymphocyte  reactions,  and 
cytotoxicity,  as  well  as  complete  patient  history. 

For  Dr.  John  Wunderlich  of  the  Immunology  Branch,  Dr.  Layard  provided  a 
mathematical  model  for  a  cytotoxicity  experiment  dealing  with  the  dose 
response  in  percent  target  cells  killed,  to  a  mixture  of  two  different 
lines  of  attacker  cells,  assumed  to  be  acting  independently. 

Dr.  Connor  advised  Drs.  Howard  Holden  and  Sandra  Landolfo  of  the  Laboratory 
of  Immunodiagnosis  on  the  design  and  analysis  of  immunologic  studies. 

Dr.  Connor  has  worked  with  Dr.  William  Pomerance,  Chief  of  the  Diagnosis 
Branch,  on  several  projects  related  to  cancer  screening  and  detection.  This 
work  includes  site  visits,  evaluation  of  research  proposals  and  the 
interpretation  and  presentation  of  data  from  ongoing  studies. 
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Dr.  Connor  assisted  Dr.  David  Steinmiller  who  was  a  visiting  scientist  in  the 
Immunology  Branch  with  the  statistical  analysis  of  his  research  on  methods  of 
measuring  chromium  release  in  cell  mediated  assays. 

Dr.  Tarone  consulted  several  times  with  Dr.  Robert  Tucker  of  the  Laboratory  of 
Biochemistry  concerning  questions  about  statistical  methodology. 

Dr.  Tarone  performed  the  statistical  analysis  of  data  from  an  experiment  by 
Dr.  Fox  of  the  Laboratory  of  Biochemistry  concerning  changes  in  the  surface 
area  of  cells  corresponding  to  neoplastic  transformation. 

Dr.  Tarone  is  collaborating  with  Dr.  Sanford  and  Mr.  Jones  of  the  Laboratory 
of  Biochemistry  in  the  design  and  analysis  of  experiments  to  differentiate 
between  normal  and  neoplastic  fibroblasts  on  the  basis  of  cell  motility. 

Dr.  Tarone  continues  to  assist  Dr.  Sanford  and  Ms.  Sandra  Handleman  of  the 
Laboratory  of  Biochemistry  regarding  the  design  and  analysis  of  experiments 
pertaining  to  methods  of  differentiating  normal  and  neoplastic  cell  lines  on 
the  basis  of  morphological  characteristics  of  cell  colonies. 

Dr.  Tarone  consulted  with  Dr.  Cecil  Fox  of  the  Laboratory  of  Biochemistry 
concerning  analysis  of  chromatography  data  from  an  experiment  to  determine  the 
relationships  between  benzopyrene  metabolites  in  human  epithelial  cells. 

Dr.  Tarone  analyzed  ratios  of  thymidine  count  to  background  count  from  a 
radioautography  experiment  performed  by  Dr.  Jay  Robbins,  Dr.  Alan  Andrews, 
and  Mr.  Robert  Petinga  of  the  Dermatology  Branch  concerning  the  relationship 
between  ultraviolet-induced  thymidine  incorporation  in  human  skin  cells  and 
xeroderma  pigmentosum. 

Division  of  Cancer  Treatment 

Mr.  Nam  is  collaborated  with  Dr.  K.  B.  Woo  of  Division  of  Cancer  Treatment  on 
analyzing  a  clinical  data  to  find  whether  the  markers  of  polyamines  and 
nucleosides  in  urine  and  C.E.A.  (Carcino  Embryonic  Antigen)  in  serum  is 
a  good  indicator  in  detecting  the  breast,  colon  or  rectum  cancer. 

Dr.  Layard  performed  an  analysis  of  data  on  daunomycin-induced  cardiotoxcity 
for  Dr.  Daniel  D.  Von  Hoff,  of  the  Investigational  Drug  Branch,  Cancer  Therapy 
Evaluation  Program.  The  purpose  of  the  analysis  was  to  develop  estimates 
of  risk  of  heart  failure  in  leukemia  patients,  in  relation  to  the  total  dose 
per  unit  body  area  of  daunomycin.  A  paper  embodying  this  work  will  be  presented 
to  meetings  of  the  American  Society  for  Clinical  Pharmacology  and  Therapeutics, 
and  the  American  College  of  Physicians,  and  will  subsequently  be  submitted 
for  publication. 

Dr.  Connor  consulted  several  times  over  the  year  with  Dr.  Muriel  Lippman  of 
the  Drug  Evaluation  Branch  on  questions  of  statistical  design  and  procedures. 
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Miscellaneous  ' 

Dr.  Gart  collaborated  with  Dr.  John  G.  Bieri  of  the  Laboratory  of  Nutrition 
and  Endicrinology  of  the  National  Institute  of  Arthritis,  Metabolism  and 
Digestive  Diseases  on  a  paper  which  compared  the  antioxidant  activities  of 
a-tocopherol  and  y-tocopherol  in  protecting  the  red  cell  membrane  against 
lipid  peroxidation. 

In  connection  with  standards  for  exposure  to  coke  oven  emissions  proposed 
by  Occupational  Health  and  Safety  Administration,  Department  of  Labor, 
Dr.  Layard  has  reviewed  and  prepared  a  report  on  a  number  of  animal  carcinogen- 
esis experiments  using  coal  tar  and  benzo(a)  pyrene  as  carcinogens.  He 
will  give  testimony  about  these  experiments  at  a  hearing  on  the  proposed 
standards. 

Donald  6.  Thomas  has  advised  several  researchers  regarding  implementation  of 
computer  programs.  Among  them  are:  Dr.  Robert  Elashoff  and  Mr.  John  Sohl , 
University  of  California  San  Francisco;  Dr.  Malcom  Pike,  University  of 
California  Los  Angeles;  Dr.  Norman  Breslow,  Univeraity  of  Washington;  Drs. 
Miles  Davis  and  James  Joiner,  Tracor  Jitco;  Dr.  Todd  Thorslund,  EPA;  Dr.  Susan 
Hayes,  visiting  NHLI;  Mr.  Mike  Rowley,  Enviro  Control,  and  Mrs.  Sarah 
Schlesselman,  George  Washington  University. 

Dr.  Gart  consulted  with  Dr.  Thorslund  of  the  Economic  Analysis  Branch  of 
EPA  on  the  statistical  analysis  of  animal  tests  of  the  possible  carcinogenic 
effect  of  Shell's  DDVP  (Pesticide  Strip). 

Dr.  Connor  consulted  on  questions  of  statistical  methodology  with  Dr.  William 
Hook  of  the  Laboratory  of  Microbiology  and  Inmiunology,  NIDR. 

Dr.  Gart  advised  Dr.  Susan  Hayes  of  NHLI  on  the  statistical  analysis  of  a 
restrospective  study  regarding  the  possible  association  of  rubber  workers 
occupational  history  and  heart  disease. 

Dr.  Pettigrew  is  continuing  to  analyze  data  from  an  experiment  to  study  the 

production  of  Kidney  tumors  by  DMN  and  MMS.  This  experiment  was  done  by 

Dr.  David  G.  Kaufman,  now  at  the  University  of  North  Carolina,  and  Dr.  Peter 

Swann  of  the  Middlesex  Hospital  Medical  School,  when  they  were  with  the 

Lung  Cancer  Branch,  NCI.  The  analysis  will  be  completed  when  all  the  pathology 

data  has  been  completed. 

Dr.  Layard  is  anlyzing  some  experiments  involving  the  induction  of  pleural 
mesotheliomas  in  hamsters  by  means  of  intrapleural  injections  of  fibrous  glass 
and  crocidolite  asbestos.  These  experiments  were  conducted  by  Dr.  William 
E.  Smith,  Director  of  the  Health  Research  Institute  of  Fairleigh  Dickinson 
University,  and  were  designed  to  investigate  the  relation  between  the 
carcinogenicity  of  these  fibrous  materials  and  their  dimensional  distributions. 
This  research  is  related  to  work  being  done  by  Dr.  Mearl  F.  Stanton,  of  NCI's 
Laboratory  of  Pathology,  and  Dr.  Layard. 
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Dr.  Robert  J.  Connor  was  an  invited  participant  in  a  Workshop  on  Polyamines 
as  Biochemical  Markers  in  the  Diagnosis  and  Theropy  of  Cancer  held  by  the 
American  Cancer  Society  in  New  York  on  March  18,  1976.  He  was  responsible 
for  evaluating  the  significance  of  the  existing  data  and  suggesting  appropriate 
design  for  future  expermental  studies. 

Mr.  Thomas  served  as  the  section's  expert  on  high  speed  computing  often 
consulting  with  other  members  of  the  section  and  branch  on  the  latest  computer 
techniques  applicable  to  their  problems.  This  year,  he  further  improved  the 
section's  library  of  computer  routines  which  are  often  used  in  the  consulting 
activities  of  other  members  of  the  section. 

Mrs.  Alroy  M.  Smith  continues  to  play  an  important  supportive  role  in  the  data 
analysis  of  this  section  particularly  in  writing  and  implementing  statistical 
analyses  on  the  high  speed  computers. 

Reviewing  and  Refereeing 

Dr.  Gart  reviewed  a  grant  proposal  on  epidemiology  submitted  to  the  Killam 
Program  of  the  Canada  Council. 

Dr.  Layard  reviewed  an  N.C.I,  contract  proposal  relating  to  statistical 
methodology  involved  in  time  and  dosage  data. 

Dr.  Tarone  served  as  a  referee  for  Science,  81 ood  and  J. N.C.I.  Drs.  Pettigrew, 
Layard,  Connor,  and  Gart  served  as  referees  for  J. N.C.I. 

Significance  of  the  Problem  to  the  Institute: 

Members  of  this  section  are  assuming  an  essential  role  in  much  research  within 
the  National  Cancer  Institute.  Their  activities  include  not  only  statistical 
analysis  but  also  in  planning  valid  experiments. 

Proposed  Course  of  the  Projects: 

Several  of  the  projects  mentioned  in  the  Major  Findings  section  will  continue. 
In  particular  the  collaboration  with  the  various  projects  in  the  Carcinogenesis 
Area,  the  association  with  the  Laboratory  of  Pathology,  DCDB,  the  Cancer 
Control  Breast  Cancer  Detection  Demonstration  Program,  as  well  as  other 
projects  are  expected  to  continue. 
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Project  Description 

Objectives: 

To  conduct  research  in  mathematical  statistics,  probability,  and  applied 
mathematical  statistics;  to  develop  new  statistical  methodology  which  is 
especially  appropriate  to  bio-medical  sciences. 

Methods  Employed: 

The  methods  employed  are  the  modern  theories  of  mathematical  statistics, 
probability,  and  applied  mathematics.  High  speed  electronic  computers  are 
often  used  to  compute  appropriate  mathematical  tables  and  to  test  approximations 
by  simulation  techniques. 

Major  Findings: 

The  Research  of  the  members  of  this  section  covers  a  wide  spectrum  of  topics 
in  mathematical  statistics,  probability,  and  applied  mathematics.  These  are 
summarized  below. 

1 .  Tests  of  Survival  or  Tumor  Incidence  Data 

Robert  E.  Tarone  developed  a  test  for  monotone  trend  in  hazard  functions  for 
use  in  chemical  carcinogenesis  experiments  in  which  a  chemical  is  administered 
at  increasing  dose  levels.  This  test  is  one  of  several  statistical  techniques 
utilized  in  the  analysis  of  animal  carcinogenesis  experiments.  He  gave  invited 
talks  on  this  research  at  the  Joint  Statistical  Meetings  in  Atlanta  in  August 
1975  and  to  the  Bay  Area  Biostatistics  Colloquim  in  San  Francisco  and  the 
University  of  California  at  Davis  in  May  1975. 

2.  Statistical  Analysis  of  Dose  Response  with  Life  Table  Adjustments 

Donald  G.  Thomas,  in  conjunction  with  John  J.  Gart,  is  revising  "The  Statistical 
Analysis  of  Dose  Response  with  Life  Table  Adjustments  Program."  Expanded 
graphical  capabilities  are  being  added.  This  program  is  frequently  used  in 
the  analysis  of  chemical  carcinogenesis  studies  at  NIH  as  well  as  by  various 
contractors.  This  program  is  currently  being  prepared  for  publication. 

3.  Analysis  of  Ratios  and  Cross-Product  Ratios  of  Poisson  Variates 

John  J.  Gart  has  devised  tests  for  ratios  and  cross-product  ratios  of  Poisson 
variates,  both  in  simple  and  stratified  cases.  The  methods  may  be  applied  to 
ratios  of  rates  of  rare  diseases  in  differing  geographic  areas.  The  cross- 
product  ratio  tests  are  useful  in  testing  whether  a  geographic-sex  interaction 
may  be  significant.  A  paper  applying  the  methods  to  skin  cancer  incidence  has 
been  submitted  for  publication.  Dr.  Gart  also  presented  results  of  this  work 
to  the  Virginia  Academy  of  Science  in  May  1976. 

Alroy  M.  Smith  is  writing  a  computer  program  implementing  these  methods. 

The  program  is  being  made  available  to  other  sections  of  the  Biometry  Branch. 
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4.  Exact  Test  for  Matched  Counts 

Maxwell  W.  Layard  has  developed  an  exact  test  for  comparing  matched  Poisson- 
distributed  counts  in  crossover  designs,  analogous  to  the  test  of  Gart  for 
matched  proportions.  A  paper  describing  the  application  of  this  test  to  some 
drug  evaluation  data  will  be  submitted  for  publication. 

5.  Stochastic  Model  for  Breast  Cancer  Screening 

Robert  J.  Connor  continued  his  work  on  developing  a  stochastic  model  to  evaluate 
breast  cancer  screening  programs.  The  model  will  permit  screening  policies 
such  as  periodicity  of  screening  combination  of  modalities  employed  (i.  e., 
physical  examination,  mammography,  and  thermography)  and  rules  for  biopsy 
recommendation  to  be  investigated. 

6.  Models  for  Mammary  Tumor  Systems  in  Rodents 

Hugh  M.  Petti  grew  has  continued  his  efforts  to  develop  models  for  mammary 
tumor  systems  in  rodents,  and  is  considering  extensions  of  existing  statistical 
theory  that  may  be  necessary  to  evaluate  data  from  such  systems. 

7.  Bernstein's  and  gene-counting  methods  in  generalized  ABO-like  systems 

Jun-mo  Nam  and  John  J.  Gart  have  completed  their  study  on  the  statistical 
properties  of  Bernstein's  and  gene-counting  methods  in  the  case  of  any  number 
of  alleles.  The  study  also  contains  a  deprivation  of  single  degree  of  freedom 
chi-square  test  of  the  Hardy-Weinberg  lav/  appropriate  for  any  number  of 
antigens  and  some  results  of  the  statistical  efficiency  of  typing  various  number 
of  antigens.  Their  work  is  published  in  Annals  of  Human  Genetics.  Dr.  Gart 
gave  a  seminar  on  this  research  at  the  Statistics  department  of  Virginia 
Polytechnic  Institute  in  April  1976. 

8.  HL-A  Antigen  and  Gene  Frequencies  and  Disease 

In  studying  the  possible  association  between  HL-A  system  and  disease  most 
investigators  compare  the  antigen  frequencies  rather  than  the  gene  frequencies. 
John  J.  Gart  is  investigating  the  relative  statistical  efficiencies  of  these 
two  methods  of  testing  for  possible  differences  in  groups. 

9.  Estimating  Inbreeding  Coefficients  in  Codominant  System 

Jun-roo  Nam  has  been  studying  the  relative  efficiency  of  various  estimates  of  the 
inbreeding  coefficient  in  codominant  genetic  system. 

10.  Approximate  Tests  for  Trends  in  Bioassay  Data 

John  J.  Gart  is  investigating  approximate  tests  for  non-zero  slopes,  equality 
of  non-zero  slopes,  and  intercepts  in  the  analysis  of  proportion  data  in  one 
or  several  strata.  The  methods  will  prove  useful  in  analyzing  certain  carcino- 
genesis experiments  particularly  when  the  numbers  may  be  too  large  to  use  exact 


methods. 
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11.  The  Trend  Analysis  Program 

Donald  G.  Thomas,  in  conjunction  with  John  J.  Gart,  expanded  and  improved 
"The  Trend  Analysis  Program."  This  program  may  be  used,  in  the  analysis  of 
proportion  data,  to  test  for  trend,  exactly  or  approximately,  in  up  to  ten 
dose  levels  in  each  of  up  to  ten  strata,  with  an  approximate  test  given  for 
departure  from  trend.  Similar  results  are  given  over  all  strata.  Optionally 
in  the  two  strata  case,  an  exact  test  and/or  an  approximate  test  for  equal 
slopes  and  intercepts  may  be  made.  This  program  is  often  used  in  the  analysis 
of  chemical  carcinogenesis  studies. 

1 2 .  Tests  of  Bias  in  Pathology  Reports 

Robert  E.  Tarone  derived  a  test  for  detecting  bias  in  pathology  reports  due  to 

the  fact  that  slides  are  not  read  blindly.  The  test  was  developed  for  use 

in  a  study  carried  out  a  Stanford  University  under  a  contract  from  the 

Division  of  Cancer  Cause  and  Prevention  to  compare  blind  and  routine  pathology. 

13.  Effects  of  Dependent  Censoring 

Maxwell  W.  Layard  and  Robert  E.  Tarone  are  designing  a  Monte  Carlo  study  to 
investigate  the  effects  on  conventional  life  table  methods  of  censoring  which 
is  not  independent  of  the  event  of  interest,  e.g.  tumor  occurrence.  The 
study  will  also  incorporate  experimental  design  modifications,  such  as  serial 
sacrifice. 

14.  Monte  Carlo  Study  Censored  Suvival  Tests 

Robert  E.  Tarone  concluded  his  Monte  Carlo  investigation  of  the  small  sample 
properties  of  various  proposed  chi-square  tests  for  equality  of  censored 
survival  (incidence)  distributions.  The  study  demonstrated  that  the  tests 
used  by  this  section  to  analyze  animal  carcinogenesis  experiments  behave 
quite  well  in  small  samples  under  heavy  censorship. 

15.  Estimation  and  Detection  of  Cyclic  Trend 

Jun-mo  Nam  has  continued  his  investigation  of  the  proper  statistical  methods 
in  identification  of  cyclic  trend.  The  performance  of  various  methods  is 
assessed.  The  results  on  this  study  are  being  prepared  for  publication. 

16.  Statistical  Analysis  of  Cancer  Screening  Studies 

Robert  J.  Connor  is  investigating  problems  in  the  design  and  analysis  of 
cancer  screening  programs.  In  particular  he  is  concerned  with  bias  and 
other  limitations  of  standard  methodology,  and  possible  extensions  of  these, 
when  they  are  used  to  evaluate  cancer  screening  programs. 
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17.  Pseudo-Random  Numbers  for  Continuous  Distributions 

Donald  G.  Thomas  is  developing  a  new,  highly  efficient  program  for  easily 
generating  pseudo-random  numbers  from  the  Pearson-family  of  frequency 
distributions.  These  distributions  are  specified  by  their  first  four 
moments  then  the  equation  of  the  appropriate  p.d.f.  is  printed.  The 
c.d.f.  is  obtained  by  numerical  integration  and  selected  tabular  percentage 
points  given.  Optionally,  a  graph  of  the  p.d.f.  may  be  plotted. 

The  speed  of  random  number  generation  is  independent  of  the  distributional 
form  and  is  over  20,000  numbers  per  second  (0.1  to  0.4  sec  required  for 
inversion)  on  an  IBM  370/168. 

This  program  should  be  extremely  useful  in  simulation,  robustness  and 
Monte  Carlo  studies  and  is  being  prepared  for  publication. 

18.  Tests  for  Correlation  Matrices  and  for  the  Structure  of  Covariance  Matrices 

Maxwell  W.  Layard  has  continued  his  investigation  of  the  effects  on  non-normality 
on  normal  theory  tests  concerning  correlation  matrices  and  tests  about  the 
structure  of  covariance  matrices. 

19.  Comparing  Several  Treatments  with  One  Control  in  Carcinogenesis  Study 

Jun-mo  Nam  is  investigating  a  proper  statistical  method  for  one-many 
comparisons,  especially  the  low  or  high  dose  versus  control  in  a  typical 
carcinogenesis  study.  The  method  will  be  useful  in  the  analysis  of 
chemical  carcinogenesis  data  when  the  application  of  linear  trend  analysis 
is  not  pertinent. 

20.  Mathematical  Theory  of  Epidemics 

Hugh  M.  Pettigrew  is  considering  extensions  of  the  mathematical  theory  of 
epidemics  with  two  types  of  infectives  in  order  to  apply  the  theory  to  analyze 
data  on  leprosy. 

21 .  Tables  for  Comparison  of  Proportions 

Donald  G.  Thomas  and  John  J.  Gart  completed  work  on  a  paper  entitled  "Tables 
of  exact  confidence  limits  for  odds  ratios,  ratios  and  differences  in 
proportions".  This  paper  should  be  expecially  useful  to  researchers  without 
ready  access  to  high  speed  computers.  The  paper  is  being  revised  for  publication. 

22.  Characterization  of  Symmetric  Distributions 

Robert  E.  Tarone  is  studying  characterizations  of  symmetrical  distributions. 

He  has  obtained  such  a  characterization  within  a  restricted  class  of  distributions 

and  is  attempting  to  extend  the  characterization  to  all  distributions. 
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23.  Models  for  DNA  Synthesis 

Hugh  M.  Pettigrew  continued  his  efforts  to  apply  the  theory  of  stochastic 
processes  to  explain  phenomena  associated  with  DNA  synthesis  and  breakage. 

24.  Reviewing  and  Refereeing 

John  J.  Gart  served  as  an  Associate  Editor  and  referee  for  Biometrics. 


Maxwell  W.  Layard  and  Robert  E.  Tarone  served  as  referees  for  Biometrics. 
John  J.  Gart  and  Maxwell  W.  Layard  served  as  referees  for  Communications 
in  Statistics.  Maxwell  W.  Layard  served  as  referee  for  The  Journal  of  the 
American  Statistical  Association  as  well  as  a  reviewer  for  Mathematical 
Reviews.  John  J.  Gart  reviewed  a  grant  proposal  for  the  National  Science 
Foundation. 

Significance  to  the  Program  of  the  Institute: 

The  interplay  between  mathematical  theory,  data  analysis  and  experimental 
research  is  an  important  element  in  biomedical  research.  Many  of  the 
"Major  Findings"  reported  above  are  new  statistical  techniques  which  have  or 
may  be  directly  applied  to  data  collected  by  the  medical  researchers  at  NCI 
or  other  workers  on  problems  in  cancer  research.  Others  are  mathematical 
models  which  may  also  aid  in  the  planning  of  subsequent  experiments  or  epidemiolo 
epidemiologic  studies.  The  opportunity  for  initiating  fundamental  research 
on  mathematics  and  mathematical  statistics  is  essential  for  enabling  members 
of  the  section  to  achieve  professional  recognition  among  their  peers  in  their 
own  scientific  disciplines.  More  importantly,  the  possibility  of  doing  such 
unconstrained  research  is  a  prerequisite  for  the  consulting  work  of  the  section 
to  be  carried  out  at  the  highest  professional  level. 

Proposed  Course  of  the  Project: 

Many  of  the  projects  described  in  the  major  findings  will  be  continuing,  e.g. 
breast  cancer  screening  models  in  human,  mammary  tumor  models  in  rodents, 
research  on  censored  survival  tests  and  correlation  matrix  tests,  estimation 
of  frequencies  and  inbreeding  coefficients  in  genetic  models,  and  generation 
of  pseudo-random  numbers.  Other  research,  not  referred  to  above,  shall  also 
be  initiated;  it  will  include  the  development  of  new  statistical  methods 
and  mathematical  models  in  various  biomedical  problems  that  come  to  our 
attention  during  the  year. 
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Project  Description 

Objectives: 

To  prepare  a  complete  register  of  all  new  cancer  cases  diagnosed  in  the 
resident  population  of  seven  standard  metropolitan  areas,  two  states,  and  the 
Commonwealth  of  Puerto  Rico  during  the  period  1969-71,  plus  all  other  cancer 
cases  seen  by  doctors  or  hospitals  in  those  areas;  to  obtain  demographic 
data  and  a  description  of  the  tumor  for  each  patient;  and  to  study  certain 
economic,  social  and  other  aspects  of  the  disease  in  a  sample  of  patients. 

Methods  Employed: 

Detailed  descriptions  of  the  survey  methodology  are  available  in  previous 
reports.   In  brief  NCI  contracted  with  local  organizations  to  hire  field 
staff  and  gather  data.  Data  were  requested  from  doctors  and  obtained  from 
hospital  records  and  death  certificates.  With  approval  of  their  doctors,  a 
sample  of  cancer  patients  was  interviewed.  Local  staffs  did  the  preliminary 
editing  and  coding  of  data.   Institute  staff  in  Bethesda,  Maryland,  completed 
the  editing  and  coding  of  data  and  converted  it  to  magnetic  tape  for  use  in 
preparing  detailed  reports  through  electronic  computers. 

Basic  information  was  collected  on  every   active  cancer  case,  except  certain 
skin  cancers,  during  the  three-year  period.  This  included  race,  age,  place 
and  date  of  birth,  sex,  and  marital  status.  Medical  information  included  the 
primary  site  and  histologic  type  of  tumor,  date  and  method  of  diagnosis. 
All  reports  were  treated  as  strictly  confidential.  Death  certificates 
mentioning  cancer  were  obtained  from  the  appropriate  vital  statistics  offices. 
Local  survey  staff  or  hospital  personnel  abstracted  information  about  cancer 
patients  from  hospital  records. 

Trained  interviewers,  after  receiving  written  permission  from  attending 
doctors,  obtained  from  a  selected  sample  of  patients  information  on  the  amount 
of  disability  incurred,  time  lost  from  productive  activity,  cost  of  treatment, 
and  sources  of  payment.  Questions  were  also  asked  regarding  religion,  number  of 
children,  socioeconomic  status,  and  personal  habits  such  as  smoking  and 
drinking.  Hospital  records  on  this  selected  population  were  reviewed  for  more 
detailed  information  on  cost  of  hospitalization,  methods  of  meeting  this 
cost,  treatment  for  the  cancer,  and  the  extent  of  the  disease  at  time  of 
diagnosis. 

The  last  batch  of  basic  records  was  received  in  the  central  office  from  the 
fields  in  November,  1973.   In  January,  1974  a  tape  was  created  which  contained 
data  extracted  into  a  single  record  for  each  patient  from  all  basic  documents 
ever  received  on  a  given  patient,  except  that,  if  a  patient  had  two  or  more 
cancers  active  during  1969-71,  an  extract  record  was  created  for  each  case. 
A  similar  extraction  for  sample  data  is  discussed  below.  The  last  batch  of 
sample  documents  was  submitted  to  the  central  office  in  March,  1974.  Patient 
interviews  were  submitted  in  July,  1974.  These  data  have  been  extensively 
edited  and  extracts  containing  patient  interview  data,  hospitalization  financial 
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data  and  hospitalization  treatment  data  have  been  created. 

A  special  skin  cancer  survey  was  started  September  1,  1971  which  collected 
data  on  cases  diagnosed  through  February  29,  1972.  Only  four  of  the  survey 
areas  --  Iowa,  Dallas,  Minneapolis,  and  San  Francisco  --  were  participating 
in  this  special  study.  Special  efforts  were  made  to  contact  all  physicians 
who  would  see  or  treat  skin  cancer  patients  to  obtain  their  cooperation. 
Pathology  laboratory  files  supplir.d  data  on  cases  that  were  histologically 
diagnosed.  In  addition,  abstractnrs  completed  separate  forms  for  skin  cancer 
patients  found  during  their  norma*  visits  to  participating  hospitals.  Data 
collection  has  been  completed  and  magnetic  tapes  have  been  created  to  use  in 
data  analysis. 

During  the  past  year  efforts  have  been  concentrated  on  creating  special  working 
files  so  that  various  investigators  can  integrate  the  data  directly  in  order 
to  perform  their  individual  research.  Files  have  been  created  using  the  10% 
sample  data  for  patient  hospital  financial  data  and  patient  interview 
epidemiological  data;  at  present  a  file  containing  patient  interview  economic 
data  is  being  extensively  edited  and  prepared  for  integration.  A  file 
containing  socioeconomic  indicators  and  social  class  ranking  has  just  been 
completed. 

Major  Findings: 

NCI  Monograph  41  containing  detailed  incidence  by  race,  sex  and  age  of  patient 
and  by  primary  site  and  type  of  the  cancer  for  each  geographic  area 
participating  in  the  survey  -  except  for  Puerto  Rico  -  and  for  all  areas  has 
received  wide  distribution  within  the  United  States.  The  monograph  also  has 
been  distributed  at  two  international  meetings  to  participants  from  a  wide 
range  of  foreign  countries.  Reactionto  the  monograph  has  been  extremely 
favorable,  especially  from  pathologists  who  for  the  first  time  have  available 
to  them  incidence  data  cross  classified  by  primary  site  and  histologic  type  of 
cancer  for  all  cancer  sites  and  types. 

Data  were  available  on  the  patient  interview  epidemiology  file  for  7,518 
patients  with  invasive  malignancies.  Comparison  of  this  7,518  interview 
respondents  with  all  TNCS  patients  for  age,  race,  sex,  marital  status,  method 
of  diagnosis,  vital  status,  country  of  birth  and  site  distribution  showed  only 
small  differences  and  no  strong  nonrespondent  bias.  In  the  absence  of  normal 
controls  a  proportional  morbidity  analysis  was  employed. 

The  quantitated  lifetime  use  of  cigarettes,  cigars,  pipes,  unsmoked  tobacco, 
wine,  beer,  hard  liquor,  and  combined  alcohol,  as  well  as  education  and  family 
income  level  were  recorded.  In  the  analysis  of  these  data,  Mantel-Haenszel 
2X2  contingency  tabulations  and  multiple  regression  analyses  were  used  to 
compare  each  specific  cancer  site  with  all  other  sites  combined  in  tests  for 
associations  with  the  "exposure  variables".  "Significant"  positive 
associations  with  cigarette  smoking  were  found  for  cancers  of  the  lung,  larynx, 
oral  cavity,  esophagus,  stomach,  pancreas,  bladder,  kidney,  and  uterine  cervix. 
Other  forms  of  tobacco  were  associated  with  cancers  of  the  oral  cavity,  larynx. 
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bladder,  lung,  and  cervix.  Consumption  of  wine,  beer,  hard  liquor  and  all 
combined  showed  positive  associations  with  malignancies  of  the  oral  cavity, 
larynx,  esophagus,  colon,  rectum,  breast,  and  thyroid.  College  education  and 
high  income  both  showed  positive  associations  with  cancers  of  the  breast, 
thyroid,  uterine  corpus  and  male  melanomas.  These  same  indicators  of  high 
socioeconomic  status  showed  negative  associations  with  uterine  cervix,  lung, 
lip-tongue,  and  female  colon.  College  attendence  (but  not  income)  showed  a 
negative  association  with  stomach  cancer  and  positive  with  male  pancreas. 
Still  other  tumor  sites  showed  "suggestive"  associations  with  each  of  these 
"exposure"  variables.  In  the  analyses  producing  these  results  age,  race, 
sex,  smoking,  drinking,  education,  income,  parity,  foreign  birth,  marital 
status,  and  geographic  location  were  used  as  stratification  variables 
separately  or  in  combination  when  appropriate  to  control  for  their  potentially 
confounding  effects. 

Information  obtained  from  hospital  financial  records  for  patients  included  in 
the  10%  sample  were  analyzed  to  compile  a  report  representing  the  first  major 
study  undertaken  by  the  National  Cancer  Institute  to  directly  measure 
hospitalizations  and  expenditures  for  hospitalizations  for  specific  cancer 
patients.  The  report  is  unique  in  providing  a  complete  history  of  payments  to 
hospitals  for  inpatient  care  over  a  two-year  follow-up  period  after  date  of 
diagnosis,  and  also  in  providing  hospitalization  patterns  for  various  subgroups 
of  cancer  patients.  The  sample  consisted  of  6,332  patients  first  diagnosed 
in  1969  or  1970.  These  patients  accounted  for  11,441  admissions.  On  the 
average,  an  admission  lasted  15.6  days  and  required  $1,399  in  payments  to 
hospitals  (about  $90  per  day).  First  admissions  were  longer  and  costlier  than 
second  or  subsequent  admissions.  Hospitalization  costs  were  correlated  with 
a  variety  of  factors  including  age  at  time  of  diagnosis,  survival,  site  of 
cancer,  extent  of  disease,  medical  procedure,  admission  sequence  and  source 
and  number  of  payors. 

Total  hospitalization  per  patient  over  the  two-year  follow-up  period  averaged 
28.2  days  with  an  average  payment  of  $2,529.  Payments  were  highest  for  cancers 
of  the  brain  and  nervous  system  and  bones,  and  lowest  for  cancers  of  the 
thyroid  and  corpus.  Patients  with  localized  cancers  required  22.0  days 
hospitalization  and  $2,018  in  payments.   In  contrast,  patients  with  advanced 
cancers  required  more  hospital  care  --  35.3  days  and  $3,112  in  payments. 

Total  hospitalizations  and  payments  for  patients  who  died  within  24  months 
averaged  almost  twice  those  for  survivors  beyond  24  months  (37.5  days  and 
$3,317  respectively  compared  to  20.6  days  and  $1,878  respectively). 

Patients  with  digestive  and  respiratory  cancers  accounted  for  nearly  half 
(31.4%  and  16.3%  respectively)  of  total   hospitalization  days  over  the  two- 
year  period. 

Medicare  accounted  for  43.7%  of  hospital  payments  made  for  all  cancer  patients, 
and  87.8%  for  those  65  years  and  over.  Private  Insurances  (including  Blue 
Cross)  accounted  for  an  almost  equal  share  of  the  total  payments  for  all 
patients,  42.2%,  and  77.3%  of  all  payments  for  patients  under  65  years  of  age 
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at  time  of  diagnosis.  Patients  paid  6.5%  of  the  total  payments  made  to 
hospitals.  Payments  were  made  by  two  payors  for  the  majority  of  admissions. 
Payment  involving  patient  plus  another  payor  was  the  most  frequently 
encountered  combination,  and  as  average  length  of  stay  per  admission  increased 
the  number  of  payors  contributing  toward  the  hospital  payment  increased. 

Extensive  data  contained  in  the  report  may  provide  a  detailed  reference  base 
for  national  estimates  relating  to  inpatient  hospitalizations  for  cancer 
patients.  Dollar  figures  provided  in  this  report  are  for  1969-71  only. 
Current  estimates  of  hospital  care  expenditures  should  take  into  account 
recent  increases  in  the  cost  of  living  and  medical  care  indices. 

At  the  advice  of  the  Third  National  Cancer  Survey  Utilization  Committee  a 
public  use  tape  containing  non-confidential  data  on  the  181,027  incident 
resident  cases  of  cancer  has  been  available  for  purchase  by  medical  researchers 
at  a  cost  of  $100.  To  date  public  use  tapes  have  been  ordered  by  Georgetown 
University  School  of  Medicine,  the  National  Center  for  Health  Services  Research, 
the  University  of  Texas  System  Cancer  Center,  the  University  of  Cincinnati,  Oak 
Ridge  National  Laboratory,  Wisconsin  Clinical  Cancer  Center,  The  Institute  for 
Cancer  Research  and  Vanderbilt  University  School  of  Medicine.  This  committee 
will  reconvene  in  May,  1976  to  advise  staff  on  the  development  of  a  public  use 
tape  containing  non-confidential  data  from  the  sample  survey. 

Significance  of  the  Program  to  the  Institute: 

This  data  base  has  already  provided  the  Institute  with  the  first  reliable  data 
on  cancer  incidence  in  the  United  States  since  the  Second  National  Survey 
conducted  in  1947.  Data  contained  in  Monograph  41  are  a  valuable  source  of 
information  not  available  elsewhere  in  the  country.  Daily,  a  large  number  of 
queries  are  received  on  cancer  sites  and  histology  to  which  we  are  now  able  to 
respond  with  data.  The  information  has  also  been  useful  in  program  planning 
and  in  preparing  reports  for  NCI,  NIH  and  HEW  use.  The  survey  data  have  also 
indicated  there  were  errors  in  estimates  of  incidence  by  site  used  by  various 
cancer  agencies.  The  data  will  enable  us  also  to  provide  a  more  sensitive 
method  for  determining  estimates  of  the  incidence  of  cancer  in  the  future. 
Further,  the  availability  of  incidence  data  has  enabled  institute  staff  to 
assist  other  program  areas,  particularly  the  Cancer  Control  Program,  in  site 
reviews  and  contract  awards. 

Economic  data  are  now  available  for  the  first  time  in  the  history  of  the 
Institute.  These  data  also  will  allow  us  to  respond  to  data  requests  which 
come  in  daily  regarding  the  economic  impact  of  cancer.  These  data  will  be 
useful  in  program  planning  particularly  in  the  area  of  cancer  control  and 
rehabilitation. 

This  data  bank  will  provide  a  valuable  source  for  epidemiologic  investigations 
by  identifying  population  groups  that  have  a  high  or  low  incidence  of  cancers 
of  specific  sites.  Some  of  the  factors  being  studied  include  residence, 
occupation,  place  of  birth,  use  of  contraceptive  devices,  previous  illnesses 
and  socioeconomic  status.  Another  area  of  special  interest  is  rare  tumors. 
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Because  of  the  low  numbers  of  these  tumors,  epidemiologists  feel  that 
investigations  will  yield  significant  results  and  possible  etiologic  leads. 

Proposed  Course  of  the  Project: 

An  analysis  of  cancer  incidence  b/  marital  status  is  almost  completed  and 
will  be  available  for  publications  Socioeconomic  indicators  have  been  added 
to  the  file  and  the  analysis  of  incidence  data  according  to  five  social  classes 
is  progressing.  Trends  in  cancer  incidence  using  data  from  the  Second  National 
Cancer  Survey  (1947-48)  are  being  readied  for  publication.  Age-specific  as 
well  as  age-adjusted  trends  for  the  four  major  race-sex  groups  for  various 
cancer  sites  have  been  included  in  the  analysis.  Analysis  of  cancer  incidence 
among  urban  and  rural  residents  of  Iowa  and  Colorado  are  being  readied  for 
publication. 

Indicators  for  Spanish  surnamed  persons  have  been  added  to  the  incidence  files 
and  Spanished  surnamed  population  files  have  been  structured  so  that  analyses 
of  cancer  incidence  among  this  group  can  progress.  These  data  will  also  be 
compared  to  incidence  data  from  Puerto  Rico. 

During  the  coming  year  efforts  will  be  concentrated  on  analysis  of  data  from 
the  financial  portion  of  the  patient  interview.  The  data  are  much  in  demand, 
particularly  by  the  Division  of  Cancer  Control  and  Rehabilitation  who  have 
agreed  to  supply  programming  support  for  this  analysis  through  contract  with 
Abt  Associates.  Data  from  this  analysis  as  well  as  data  being  published  fi^om 
the  hospital  financial  file  will  be  used  to  determine  whether  a  new  survey  of 
cancer  costs  needs  to  be  initiated  or  whether  sufficient  cost  data  for  program 
planning  already  exists. 

An  analysis  of  occupational  data  from  the  patient  interview  is  progressing  and 
should  be  completed  during  the  summer.  Other  epidemiological  data  from  the 
patient  interview  will  also  be  analyzed,  e.g.,  history  of  prior  illness, 
residential  history,  etc.,  during  the  coming  year. 

Incidence  data  being  generated  from  the  SEER  Program  for  areas  not  included  in 
the  TNCS  will  be  compared  to  look  for  differences  in  incidence  among  the 
various  geographic  areas. 

The  Laboratory  of  Pathology  of  NCI  is  interested  in  initiating  a  special  study 
of  patients  whose  cancer  was  confirmed  at  autopsy  using  TNCS  data.  This  study 
is  in  the  formative  stages  and  will  be  initiated  as  staff  time  becomes 
available.  Due  to  limitations  of  available  computer  programming  staff  as  well 
as  analytical  staff,  all  analyses  discussed  above  may  not  be  completed  within 
the  next  fiscal  year. 

Publications: 

Devesa,  SS:  The  Incidence  of  Retinoblastoma:  Data  from  the  Third  National 
Cancer  Survey.  Journal  of  Ophthalmology  80:263-265  August,  1975. 
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Devesa,  SS,  Young,  JL  Jr,  and  Williams,  RR:  The  Incidence  of  Polycythemia 
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Project  Description 

The  Automatic  Data  Processing  Management  Section  provides  consultation 
and  assistance  to  the  scientific  and  administrative  staff  of  the  National 
Cancer  Institute,  and  as  necessary,   to  other  governmental  agencies, 
private  institutions,   and  individual   investigators  who  collaborate 
with  the  National  Cancer  Institute  in  its  mission.     Consultation  and 
assistance  are  given  on  individual,   as  well  as  on  large-scale  coopera- 
tive studies  involving  epidemiologic,   laboratory  and  clinical   investiga- 
tions, cancer  surveillance  programs,  cancer  control  projects,   information 
and  reporting  systems  for  cancer  centers,  program  planning  and  appraisal 
activities,  and  administrative  management  operations. 

Methods  Employed: 

Consultation,   assistance  and  collaboration  encompass  four  major  activities: 

1.       Planning,  Design,  Organization,  Administration,  Operation  and 

Evaluation:     Consultation  and  participation  in  the  planning,  design, 
organization,  administration  and  operation  of  projects  having  data 
management  and  statistical   computing  requirements;  establishing 
patient  registries  and  statistical,  data  management  and  coordinating 
centers  for  large-scale  cooperative  studies;  preparing  study  reports 
on  the  technical   feasibility  and  budgetary  implications  of  various 
organizational,  operational   and  methodological   approaches   to  pro- 
grams and  projects   utilizing  computing  equipment,   and  data  management 
and  statistical   computing  systems  and  libraries;  conducting  individ- 
ual site  reviews  and  participating  on  technical  selection  and  review 
committees  for  grants  and  contracts;  assisting  investigators  and 
contractors  identify  sources  of,  and  obtain,  statistical   and 
computer- related  resources  and  services;  developing  training  programs 
and  conducting  seminars  and  workshops  on  various  aspects  of  bio- 
medical  computii  ji 


2.       Deve 
Stati 


lopment.   Implementation  and  Operation  of  Data  Management  and 
istical   Computing  Systems  and  Libraries:     Providing  consultation 
and  technical   assistance  through  forms  design,  systems  analysis, 
systems   design,   and  the  preparation  and  distribution  of  procedure 
manuals;   providing  computer  programming  services  using  digital 
computers,  scientific  computers  with  analog-digital   converters, 
and  related  electronic  instrumentation;  providing  generalized  soft- 
ware systems  and  libraries  for  investigators'   own  use  and  to 
expedite  and  simplify  the  use  of  computers;  conducting  workshops 
and  providing  individual    instruction  in  the  use  of  computer  systems, 
computer  programs  and  equipment;   coordinating  and  monitoring  a) 
the  conversion  of  raw  data  into  forms  appropriate  for  computer 
processing  and  b)   the  day-to-day  operation  of  data  processing 
systems  and  related  activities; 
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3.  Research  and  Development  in  Biomedical  Computer  Systems  and  in 
the  Administration  of  Large-Seal e  Scientific  Studies:  Conducting 
research  and  development  work  in  collaboration  with 'computer  scien- 
tists and  other  specialists  at  universities  and  clinical  centers 
throughout  the  country  to  develop  new  and  improved  methodology 

in  the  application  of  computers  and  management  theory  to  biomedical 
research. 

4.  Operation  of  a  Remote  Terminal  Facility:  Operating  and  maintaining 
a  Remote  Terminal  Facility  with  such  equipment  as  the  IBM  2922 
Batch  Entry/High  Speed  Printer  and  Card  Reader  Terminal,  and  IBM 
2741  Typewriter  Terminals. 

Major  Findings: 

ADP  Management  Section 

This  has  been  a  significant  year  for  the  Section  in  terms  of  accomplish- 
ments within  the  Biometry  Branch  and  in  collaboration  with  investigators 
in  other  areas  of  the  National  Cancer  Institute  and  in  other  institutions. 

Although  the  Third  National  Cancer  Survey  required  a  sizable  portion  of 
the  Section's  resources  this  year,  the  SEER  Program  continues  to  be  our 
primary  focus.  One  of  our  most  noteworthy  accomplishments  in  the  SEER 
Program  this  past  year,  has  been  the  initiation  of  a  cooperative  effort 
among  the  ADP  Management  Section  and  two  registries  (Connecticut  and 
California),  who  are  involved  in  major  reorganizations  and  the  upgrading 
of  their  reporting  systems.  This  effort  involves  integrating  the  design 
and  sharing  the  development  of  a  uniform  data  management,  reporting  and 
statistical  computing  system  for  large  population-based  tumor  registries. 

Although  the  system,  with  some  adaptations,  will  be  implemented  independ- 
ently in  each  of  the  two  registries,  the  fact  that  this  is  a  joint  venture 
establishes  an  important  precedent  in  cooperative  studies  of  this  nature. 
Several  important  benefits  are  expected,  including  reduced  system  design 
and  development  time  and  cost,  use  of  the  latest  methodology  and  techno- 
logy available,  peer  review  of  computer  systems  activities  resulting  in 
systems  with  fewer  "bugs",  the  establishment  of  closer  coordination  and 
improved  communication  among  SEER  participants,  and  the  availability  of 
a  system  (with  extensive  documentation)  that  can  be  readily  adapted  for 
use  by  other  SEER  participants  or  other  research  programs  having  popula- 
tion-based registries  as  an  integral  component  of  their  data  gathering 
and  reporting  objectives.  We  anticipate  that  our  activities  and  staff 
commitments  to  the  SEER  Program  will  increase  over  the  next  several  years 
as  the  Program  itself  continues  to  develop. 

The  nature  of  our  consulting  work  also  continues  to  evolve.  In  addition 
to  systems  analysis,  we  are  now  applying  techniques  in  management  analysis 
and  operations  research.  In  collaboration  with  registry  staff  we  are  plan- 
ning in  the  coming  year  to  conduct  comprehensive  studies  of  the  organiza- 
tion and  operation  of  several  registries  within  the  SEER  Program.  We  have 
already  completed  such  studies  in  California,  Connecticut,  Iowa  and  Utah. 
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This  is  being  done  in  order  to  assist  the  registries  modernize  and  stream- 
line their  organization  and  operations.  We  are  also  consulting  on  the 
establishment  of  statistical,  data  management  and  coordinating  centers 
for  two  large-scale  studies  being  conducted  by  the  Division  of  Cancer 
Control  and  Rehabilitation,  one  of  which  is  in  collaboration  with  the 
Division  of  Cancer  Biology  and  Diagnosis. 

Our  consulting  activities  in  the  intramural  and  collaborative  programs 
have  increased  in  response  to  requests  from  Branch  and  Lab  Chiefs  in  the 
Division  of  Cancer  Biology  and  Diagnosis,  the  Division  of  Cancer  Control 
and  Rehabilitation,  and  the  Division  of  Cancer  Treatment.  We  are  now 
providing  consultation  to  e\/ery   Division  of  the  Institute.  It  is  quite 
evident,  however,  that  our  Section  and  others  within  the  Institute  who 
provide  data  management  and  statistical  computing  consultation  and 
services  are  only  scratching  the  surface  with  regard  to  meeting  the 
Institute's  needs  in  this  area.  Because  of  the  shortage  of  professional 
staff  in  our  Section,  we  are  not  able  to  meet  all  requests  for  our  consul- 
tation. 

Regardless  of  whether  resources  are  placed  in  the  Divisions  themselves,  or 
in  the  Automatic  Data  Processing  Management  Section,  or  both,  there  is  an 
urgent  need  for  additional  staff  at  both  the  professional  and  mid-levels 
to  provide  biomedical  computer  systems  consultation  and  services  in  the 
Institute.  Although  much  of  this  consultation  aid  service  can  be  obtained 
through  support  contracts,  a  core  of  NCI  staff  must  administer  these  con- 
tracts and  provide  continuity.  We  are  continuing  to  explore  the  use  of 
"expert"  and  "consultant"  positions  and  are  now  using  the  Intergovernmental 
Personnel  Act  (IPA)  as  a  mechanism  for  alleviating  some  of  these  staff 
shortages.  Mr.  Dan  Grauman,  who  has  completed  all  of  his  course  work  for  a 
doctorate  in  biostatistics,  and  who  has  extensive  experience  in  the  computer 
field,  has  joined  the  Section  this  year  under  an  IPA  agreement  with  the 
Statistical  Laboratory  at  the  State  University  of  New  York  in  Buffalo.  We 
recommend  that  the  other  Divisions  within  the  Institute  utilize  these 
sources,  too,  and  we  have  been  asked  to  assist  in  the  recruitment  of  staff 
and  the  selection  of  support  contractors  to  provide  systems  analysis  and 
computer  programming  services  for  other  areas  of  the  Institute.  One  senior 
computer  specialist  and  one  mid-level  computer  specialist  were  recruited 
for  our  Section  this  year  to  meet  this  increased  consulting  workload. 

In  our  estimation,  the  National  Cancar  Institute  has  now  reached  a  scope 
and  complexity  which  justifies  the  establishment  of  a  scientific  Computer 
Systems  Laboratory  or  Branch  within  the  Institute.  The  number  of  investi- 
gators conducting  research  in  the  intramural  and  extramural  research  pro- 
grams, and  the  considerable  size  of  many  individual  research  projects 
translates  into  a  present  and  growing  need  for  extensive  consultation  and 
assistance  at  the  research  project  level  in  the  areas  of  expertise  provided 
by  the  ADP  Management  Section. 

It  is  no  longer  possible  to  extrapolate  from  the  methodology  used  in  smaller 
studies,  to  those  being  planned  or  conducted  on  an  immense  scale.     Exten- 
sive education,  training  and  experience  in  systems  analysis  and  management 
analysis,  as  well  as  a  sensitivity  and  comprehension  of  how  biomedical 
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research  is  conducted  is  required  to  effectively  plan,  organize  and  operate 
large-scale,  geographically-distributed  cooperative  studies  involving  large 
populations,  and  resulting  in  complex  data  bases  and  sophisticated  computer 
systems.     On  a  smaller  scale,  there  is  now  a  great  deal  of  computer-related 
technology  that  individual   investigators  either  are  not  aware  of  or  simply 
do  not  have  the  time  to  identify  and  obtain,  that  could  make  many  significant 
contributions  to  their  studies.     In  fact,  individual   investigators  who  take 
the  initiative  to  develop  their  own  computer  systems  probably  duplicate  the 
very  same  systems  work  already  accomplished  by  their  colleagues  elsewhere  in 
the  Institute  or  in  other  institutions  for  the  very  same  reasons. 

The  laboratory  would  serve  as  a  "core"  resource  within  the  Institute  and 
not  as  a  centralization  of  the  NCI  staff  who  are  presently  engaged  in 
computer  work  elsewhere  in  the  Institute,  or  who  may  be  appointed  in  the 
future.     In  fact,  one  of  the  principal  objectives  of  a  Computer  Systems 
Laboratory  should  be  the  development  of  computer  expertise  and  resources 
within  Program  areas  having  long-term,  continuing  or  unique  data  management 
and  statistical   computing  requirements.     Such  a  laboratory  would  continue 
to  utilize  all  of  the  equipment,  operating  systems  and  services  of  the 
Division  of  Computer  Research  and  Technology  and  would  NOT  need  to  acquire 
its  own  computer. 

All   of  the  senior  professional   staff  have  served  on  technical   review  commit- 
tees for  various  contracts  or  as  Project  Officer.     Indicative  of  the  extent 
of  our  consulting  activities   this  year,  members  of  the  Section  made  almost 
sixty  trips  to  other  institutions  collaborating  with  the  NCI. 

Research  and  Development  in  Biomedical   Computer  Systems  and  the  Administra- 
tion of  Large-Scale  Scientific  Studies 

The  ADPMS  continued  to  develop  a  library  of  data  management  and  statistical 
computing  programs  for  use  by  investigators  within  the  Biometry  Branch,  and 
by  investigators   in  other  institutions  participating  in  NCI   research  programs. 
The  ADPMS  is  providing  training  in  the  use  of  an  excellent  software  system 
developed  and  maintained  by  the  Office  of  Systems  and  Standards,  Bureau  of 
Labor  Statistics,   to  select,   restructure,  cross-tabulate,   and  display 
research  data.     The  system.  Table  Producing  Language  (TPL),  was  evaluated 
last  year  by  Mr.  Stump  and  implemented  on  two  df'our  studies.  It  is 

.designed  to  manipulate  large  volumes  of  data  from  which  cross-tabulations 
may    be  produced  in  a  wide  variety  of  formats,     TPL  is  a  '^ery  high  level 
problem-oriented  language  designed  for  use  by  investigators  who  do  not  have 
extensive  training  in  the  use  of  computers.     This  year  the  system  was  adapted 
for  use  in  the  Biometry  Branch's   International   Death  Certificate  Study  and 
the  International   Classification  of  Disease  for  Oncology  project.     It  was 
also  adapted  to  operate  at  the  University  City  Science  Center  computer 
facility  for  the  DCBD/DCCR  Breast  Cancer  Detection  Demonstration  Project. 

CENTS-AID-II ,  a  high-speed  computer  system  which  generates  multi-dimensional 
cross-tabulation  reports  is  now  being  used  on  Biometry  Branch  projects. 
Developed  under  a  contract  administered  by  NICHD,  CENTS-AID  was  originally 
designed  to  handle  the  special   technical   complexities  posed  by  the  size, 
data  content  and  file  structure  of  files  produced  by  the  U.S.  Bureau 
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of  Census;  however,  several  modifications  and  enhancements  have  made  the 
system  useful  in  the  processing  of  other  files  of  equal  complexity.  Mr. 
Stump  conducted  a  seminar  on  the  capabilities  of  the  system  and  has  bequn 
to  train  investigators  in  its  use. 

Ms.  Myer  evaluated  the  Statistical  Analysis  System  (SAS)  recently  installed 
at  the  DCRT  computing  facility.  SAS,  originally  developed  at  North  Carolina 
State  University,  is  a  multi-purpose  system  for  the  manipulation,  tabulation, 
and  calculation  of  research  data.  Benchmark  tests  have  been  run  to  compare 
the  system's  features,  operation,  resource  requirements  and  cost  with  other 
statistical  systems  such  as  SPSS  and  BMD,  and  the  results  have  been  made 
available  to  the  Biometry  Branch. 

Mr.  Weiss  collaborated  with  Dr.  Max  Halperin,  Chief,  Biometrics  Research 
Branch,  NHLI,  in  the  preparation  of  a  comprehensive  RFP  for  a  study  to 
develop  a  coordinating  center  model  for  NHLI  clinical  trials.  This  study 
is  expected  to  result  in  a  considerably  clearer  understanding  of  the  organi- 
zation and  administration  of  large-scale  cooperative  studies.  The  objective 
is  to  make  these  large-scale  studies  more  cost  effective  and  less  traumatic, 
and  to  provide  guidelines  for  the  Program  Office,  committees  and  participa- 
ting institutions. 

Remote  Job  Entry /Output  Facility 

The  ADPMS  has  continued  to  operate  a  Remote  Terminal  Facility.  Ms.  Eugenia 
Williams  and  Mr.  John  Kelly  have  responsibility  for  its  operation  and 
service.  The  Facility  (Remote  17)  is  composed  of  an  IBM  2922  control  unit, 
card  reader  and  high  speed  printer,  several  IBM  2741  communication  terminals, 
and  a  keypunch/card  interpreter.  A  production  desk-type  service  is  provided 
by  the  ADPMS.  In  addition,  a  central  Landow-DCRT  pickup  and  delivery 
service  operates  from  the  Facility.  Remote  17  is  funded  jointly  by  the 
National  Heart  and  Lung  Institute  and  the  National  Cancer  Institute. 

Office  of  the  Director,  NCI 

Systems  Planning  Branch 

Mr.  Weiss  is  a  consultant  on  the  development  of  the  National  Cancer  Insti- 
tute's Management  Information  System  through  membership  and  participation 
in  the  MIS  Configuration  Management  Committee.  This  group  is  responsible 
for  reviewing,  coordinating  and  advising  on  technical  aspects  of  the  various 
subsystems  in  the  MIS. 

Frederick  Cancer  Research  Center,  EDP  Working  Group 

Mr.  Larson  has  been  a  member  of  the  FCRC  EDP  Working  Group  for  two  years. 
This  group  is  comprised  of  consultants  in  the  computer  field  from  the 
Office  of  the  Director,  NCI,  from  each  area  of  the  DCCP,  and  from  the  DCRT. 
The  group  is  responsible  for  monitoring  all  aspects  of  the  data  processing 
portion  of  the  Litton  Bionetics  FCRC  contract.  This  involves  monthly 
reviews  of  technical  work  in  progress  and  an  annual  review  (at  contract 
renewal  time)  of  the  data  processing  budget  and  staffing  proposal.  Litton 

288 


Z01-CP-04269-05-B 

presently  has  a  data  processing  staff  of  approximately  twenty  computer  pro- 
grammers, systems  analysts,  and  operations  specialists  on  the  FCRC  contract. 
Applications  include  administrative  systems,  annual   inventory,  management 
and  laboratory  equipment  monitoring.     Mr.   Larson's  consultation  at  FCRC  is 
expected  to  continue  at  a  somewhat  increased  level. 

Division  of  Caicer  Cause  and  Prevention 

The  Field  Studies   and  Statistics  Area 

The  ADP  Management  Section  continued  to  collaborate  on  and  provide  consulta- 
tion and  assistance  on  a  variety  of  continuing  and  special  studies  conducted 
in  the  Field  Studies  and  Statistics  Area. 

The  Surveillance,  Epidemiology,  and  End  Results  Program 

The  Section's   involvement  in  the  SEER  Program  has  continued  to  increase 
this  year  in  response  to  the  Program's  expanding  requirements  for  management 
analysis,   systems  analysis,  and  computer  programming  consultation  and  support 
services.     Over  five  person-years  were  devoted  to  SEER  activities  by  twelve 
of  our  Section's   staff  members.     In  addition,   five  contractors'   technical 
staff  devoted  one  person-year  to  SEER  support. 

There  area  nunber  of  factors  responsible  for  the  SEER  Program's  increasing 
requirements  for  consultation  and  support  services;  these  are:         (1)     the 
Registries'   need  for  improved  operational   procedures  and  computer  systems, 
(2)     the  extent  of  Biometry  Branch  involvement  in  assisting  the  Registries 
implement  the  SEER  Program,   (3)     the  growth  of  the  SEER  data  base  and  result- 
ing data  management  and  analysis  activities,  and  (4)     the  availability  of 
additional   resources  on  the  ADPMS  staff  and  from  our  contractor,  Geomet,   Inc. 

The  Registries  within  the  SEER  Program  were  originally  participants  in  either 
the  Regional   Medical  Program,   the  End  Results  Program,  or  the  Third  National 
Cancer  Survey.     These  Registries  are  completing  the  process  of  reorganizing, 
developing  new  procedures   and  computer  systems,  and  acquiring  new  equipment 
and  facilities.     This   group  includes  the  Connecticut,  California,  Seattle, 
Utah,  New  Mexico,  Detroit,  and  Iowa  Registries.     Other  registries  including 
New  Orleans,  Atlanta,   and  Hawaii   are  new  operations  started  within  the  SEER 
Program. 

As  mentioned  earlier,   one  of  our  major  accomplishments  has  been  the  design 
of  a  prototype  data  management  and  statistical   computing  system  for  large 
population-based  tumor  registries.     This  system  is  scheduled  to  become 
operational   in  late  1976  in  the  California  and  Connecticut  Registries. 
The  system  was  designed  by  the  California  Tumor  Registry  and  by  Mr.   James 
Larson  in  1974.     It  incorporates  much  of  the  methodology  developed  for  the 
Third  National   Cancer  Survey,  such  as   use  of  the  computer  to  resolve  anatomic- 
al  site  and  histologic  type  conflicts  encountered  in  the  consolidation  of 
patient  data,   and  automated  patient  record-linkage  techniques  pioneered  by 
the  CTR.     The  prototype  system  uses   remote  terminals  with  text-editing  soft- 
ware, graphics  plotters,  microfiche  document  storage,   and  statistical  soft- 
ware packages.     Although  this   technology  is  commonly  used  at  many  research 
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institutions,  including  NIH,  it  is  not  yet  in  general  use  in  SEER  registries.   " 

The  adoption  of  this  methodology  and  equipment  by  the  Registries  is  an  impor- 
tant step  forward  from  the  card-  or  even  tape-oriented  batch  processing 
computer  systems  used, in  the  past.  Many  functions  traditionally  performed 
manually  such  as  document  control,  death  certificate  matching,  patient 
record-linkage  and  record  consolidation  are  accomplished  on  the  computer       i 
with  improved  efficiency  and  accuracy.  The  Registries'  reporting,  research,    ' 
and  training  activities  will  certainly  be  enhanced  by  the  improved  response 
time  and  expanded  capabilities  of  an  up-to-date  computing  environment. 

The  prototype  system  is  being  developed  by  the  Connecticut  and  California 
Tumor  Registries,  ti}e   Connecticut  Cancer  Epidemiology  Unit,  and  the  ADPMS 
under  a  cooperative  agreement  initiated  and  coordinated  by  Mr.  Larson  and 
Ms.  Van  Holten.  Ms.  Van  Holten  is  providing  extensive  technical  consultation 
to  both  the  Connecticut  and  California  systems  development  teams.  This  level 
of  collaboration  between  SEER  participants  is  a  milestone  in  the  operation  of 
the  Program. 

The  ADPMS  has  taken  a  number  of  steps  to  respond  to  the  SEER  Program's 
expanding  consultation  and  support  services  requirements.  The  Section's 
computer  programming  services  contract  with  Geomet,  Inc.,  has  been  supplement- 
ed to  increase  its  level  of  effort  from  three  to  six  person-years  and  the 
contract  has  been  extended  for  two  additional  years  (through  May  31,  1978). 
Mr.  Larson,  Ms.  Van  Holten,  Ms.  Cusano,  Ms.  Wolfson,  and  Mr.  Hooven  are        i 
working  full  time  on  SEER  activities.  Other  ADPMS  staff  are  involved  on  a     " 
part-time  basis  as  their  specific  expertise  is  needed. 

The  SEER  Program's  need  for  ADPMS  consultation  and  support  is  expected  to 
continue  to  increase  over  the  next  several  years.  Additional  resources  can 
be  provided  by  the  Geomet  contract  at  its  present  funding  level  as  the  Third 
National  Cancer  Survey's  support  decreases.  However,  some  additional  contract 
funds  will  be  needed. 

Future  ADPMS  SEER  projects  include  the  installation  of  the  prototype  system 
in  other  Registries  and  the  development  of  a  generalized  cancer  incidence 
calculation  system  for  direct  use  by  investigators  and  their  research 
assistants.  Specific  ADPMS  SEER  activities  this  year  included: 

1 .  SEER  Consultation  and  Support  Activities  within  the  Biometry  Branch 

Mr.  Theodore  Weiss  has  continued  to  serve  as  a  member  of  the  SEER  Coordinating 
Committee  which  has  responsibility  for  the  overall  organization  and  coordi-     ^ 
nation  of  the  Program  within  the  Biometry  Branch.  He  is  also  Executive        ^ 
Secretary  of  the  SEER  Management  Analysis  Subcommittee,  which  is  responsible 
for  improving  the  operational  aspects  of  the  registries  and  the  SEER  Program. 

Mr.  Weiss  and  Mr.  Thomas  Hooven  in  conjunction  with  Mr.  William  Lourie  are 
conducting  a  study  to  evaluate  the  budget  management  and  cost  reporting  pro- 
cedures now  used  by  SEER  participants  and  to  develop  recommendations  and       ,> 
specifications  for  a  new  system.  This  study  was  initiated  by  the  SEER  Manage-  (tb 
ment  Analysis  Sub-Committee.  A  standardized  budget  management  and  cost       ^ 
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reporting  system  for  all  SEER  participants  would  enable  each  Registry  and 
Biometry  Branch  SEER  Project  Officer  to  identify  and  analyze  cost  areas, 
such  as  computer  costs,  which  are  presently  difficult  to  assess. 

Mr.  Weiss  is  participating  in  the  SEER  Program  Review  and  Analysis  Committee 
(SPRAC).  This  in-house  group  is  conducting  a  comprehensive  review  of  the 
objectives  of  the  SEER  Program.  Mr.  James  Larson  and  Mr.  Thomas  Hooven  are 
also  participating  in  the   SPRAC  meetings,  and  developed  a  proposed  objective 
for  "the  Evaluation  of  Medical  Care".  This  involved  a  review  of  the  litera- 
ture on  medical  evaluation  and  PSRO's,  the  preparation  of  background  material 
for  the  Committee,  and  the  formulation  of  a  specific  objective. 

Ms.  Mary  Cusano  provided  all  of  the  computer  programming  and  systems  analysis 
support  for  the  processing  of  the  1976  SEER  Data  Submission.  She  also 
collaborated  with  the  End  Results  Section  staff  in  planning  the  submission 
and  coordinating  the  operation.  The  January  1976  SEER  Submission  included 
213,000  1973  and  1974  incidence  cases  from  nine  SEER  Registries.  A  computer 
system  developed  by  Ms.  Cusano  for  the  1975  SEER  Submission  was  used,  with 
modifications,  to  edit,  convert,  and  tabulate  the  nine  submission  tapes.  A 
new  computer  program  was  developed  this  year  to  standardize  the  editing  of 
errors  in  each  of  the  tapes.  The  edits  performed  are  unique  because  seven 
of  the  Registries  do  not  computer  edit  site  and  histology  combinations  and 
none  of  the  Registries  performed  inter-record  checks  on  the  computer.  These 
editing  techniques  adapted  from  the  Third  National  Cancer  Survey  detected  a 
significant  number  of  errors  in  significant  data  fields.  As  the  Registries 
complete  the  development  of  their  data  processing  systems,  a  reduction  in 
errors  and  in  coding  and  format  complications  is  expected. 

2.  The  San  Francisco  Bay  Area  Resource  for  Cancer  Epidemiology 

In  early  1974,  Mr.  Theodore  Weiss  conducted  a  preliminary  study  and  evalua- 
tion of  the  California  Tumor  Registry's  organization,  data  management  and 
statistical  computing  systems,  and  computer  hardware  and  programming  re- 
sources. This  study  recommended  a  complete  reorganization  of  the  Registry's 
operations  and  resulted  in  the  assignment  of  Mr.  Larson  to  the  California 
Tumor  Registry  for  four  months  to  conduct  a  detailed  requirements  analysis  and 
to  prepare  a  Feasibility  Study  Report,  required  by  the  State  government.  Mr. 
Weiss,  Mr.  Stump  and  Ms.  Van  Holten  collaborated  with  Mr.  Larson  on  the  design 
of  a  new  data  management  and  statistical  computing  system  for  the  Registry 
and  on  the  preparation  of  the  Feasibility  Study  Report. 

The  report,  completed  in  September  1974,  contained  specifications  for  a  new 
computer  system  and  recommended  that  the  Registry  change  computer  centers  to 
gain  access  to  a  more  powerful  computer  with  remote  terminal  and  text-edit 
capabilities.  The  report  also  recommended  that  the  Registry  contract  for 
biomedical  computer  specialists  to  replace  the  business-oriented  programmers 
provided  by  the  State  government's  central  programming  section.  The  report 
also  projected  the  impact  of  these  changes  on  staffing  and  budget  requirements. 
Mr.  Larson  and  Mr.  Weiss  provided  extensive  support  to  the  Registry  in  the  pre- 
paration of  a  revised  contract  workscope,  an  RFP  for  data  processing  services, 
a  request  to  NCI  for  supplemental  funds  to  implement  the  proposed  changes, 
and  other  material  required  for  approval  of  the  project  by  the  State's 
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Department  of  Finance.  Subsequently,  Mr,  Larson  and  Mr.  Weiss  worked  closely 
with  the  CTR  and  the  California  State  Departments  of  Health  and  Finance  to 
obtain  approval  to  proceed  with  the  reorganization.  Authorization  to  pro- 
ceed was  secured  in  May  1975,  and  a  contract  was  negotiated  with  the  Univer- 
sity of  California,  Berkeley,  Computer  Center  to  provide  technical  support 
staff. 

Mr.  Larson  was  designated  co-assistant  Project  Officer  for  the  RCE  SEER  con- 
tract and  has  directed  and  coordinated  the  entire  reorganization  effort.  He 
assisted  the  Project  Officers  with  the  preparation  of  the  contract  workscope 
and  in  its  negotiation.  He  has  also  provided  overall  technical  guidance  of 
the  computer  system  development  effort,  including  the  review  of  specifica- 
tions, schedules,  test  output,  documentation,  and  equipment  selection  crite- 
ria, and  the  resolution  of  administrative  problems.  Mr.  Larson  in  collabora- 
tion with  the  NIH  Division  of  Computer  Research  and  Technology  (DCRT)  con- 
ducted a  technical  evaluation  and  cost  analysis  study  of  the  Teale  Data 
Center,  which  is  the  computer  facility  provided  by  the  State  of  California 
for  the  Registry.  He  coordinated  the  installation  of  the  NIH  text  editing 
system  'WYLBUR'  at  the  Teale  Data  Center  in  Sacramento,  California,  and 
participated  in  the  selection  of  telecommunication  equipment  for  the  Registry. 

Mr.  Stump,  Ms.  Gales,  and  Ms.  Cusano  in  collaboration  with  Ms.  Constance 
Percy  worked  closely  with  the  CTR  to  convert  their  existing  files  to  the  9th 
ICD  site  codes  required  for  the  1976  SEER  data  submission. 

3.  The  Connecticut  Tumor  Registry 

Mr.  Weiss  conducted  a  comprehensive  review  and  evaluation  of  the  organization 
and  operation  of  the  Connecticut  Tumor  Registry.  He  recommended  that  a 
computer  specialist  be  added  to  the  Connecticut  Cancer  Epidemiology  Unit  at 
Yale  University  to  conduct  an  in-depth  feasibility  study  of  all  aspects  of 
the  Registry's  organization,  budget,  staffing,  procedures,  facilities,  and 
data  processing  systems.  Dr.  Norman  Thetford  was  recruited  by  the  CCEU  for 
this  position  with  Mr.  Weiss'  assistance.  In  collaboration  with  Messrs. 
Weiss,  Larson,  and  Ms.  Van  Hoi  ten.  Dr.  Thetford  completed  this  study  in 
September  1975. 

The  ADPMS  conducted  a  workshop  to  review  the  report.  Technical  staff  from 
the  California  Tumor  Registry  were  invited  to  participate  in  order  to  provide 
peer  review  and  to  stimulate  the  exchange  of  ideas  between  these  two  SEER 
participants  who  are  engaged  in  similar  undertakings.  The  report  recommended 
a  complete  reorganization  of  the  Connecticut  Tumor  Registry  and  the  develop- 
ment of  a  new  data  processing  and  statistical  computing  system.  The  ADPMS 
assisted  Dr.  Thetford  and  Dr.  Meigs  in  the  preparation  of  a  request  to  NCI 
for  supplemental  funds  to  implement  the  proposed  reorganization  and  to  develop 
the  new  data  processing  system.  The  ADPMS  also  collaborated  with  the  CCEU  on 
obtaining  administrative  approval  from  the  State  Health  Department,  and  on 
the  recruitment  of  technical  staff  to  develop  and  implement  the  new  data 
processing  system.  Ms.  Valarie  Van  Holten  worked  closely  with  CCEU  technical 
staff  on  the  detailed  design  of  the  new  computer  system  and  served  as  a  coor- 
dinator with  Biometry  Branch  SEER  staff. 
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Mr.  Stump,  Ms.  Gales,  and  Ms.  Cusano  in  collaboration  with  Ms.  Constance 
Percy  worked  closely  with  the  CTR  to  convert  their  existing  files  to  the  9th 
ICD  site  codes  required  for  the  1976  SEER  data  submission. 

4.  Initiation,  Organization  and  Coordination  of  the  Connecticut  and  Califor- 

nia Cooperative  Systems  Development  Effort 

The  development  of  the  Connecticut  and  California  computer  systems  was  initial- 
ly organized  independently,  with  the  ADPMS  monitoring  each  project.  As  these 
projects  proceeded  the  initial  time  advantage  which  California  had  from  an 
earlier  starting  date  disappeared  because  of  unanticipated  administrative 
difficulties  and  because  Connecticut  was  able  to  incorporate  much  of  the  de- 
sign work  completed  by  California.  During  this  period  it  also  became  appar- 
ent that  many  other  SEER  participants  could  not  develop  comprehensive  data 
processing  systems  independently. 

Mr.  Larson  and  Ms.  Van  Holten  proposed  a  cooperative  agreement  between  the 
California  Tumor  Registry,  the  Connecticut  Tumor  Registry,  and  the  Connecticut 
Cancer  Epidemiology  Unit,  and  the  Biometry  Branch,  NCI  to  combine  the  two 
major  systems  efforts  and  develop  a  single  data  management  and  statistical 
computing  system.  This  system  will  be  installed  initially  in  the  Connecticut 
and  California  tumor  registries  and  with  minor  modifications,  can  be  used 
throughout  the  SEER  Program  and  possibly  by  other  NCI  projects  such  as  the 
Community-Based  Cancer  Control  Program.  This  collaborative  agreement  was 
initiated  to  reduce  the  time  and  resources  required  to  develop  the  system, 
to  improve  the  transportability,  and  to  provide  a  peer  review  mechanism  to 
insure  the  quality  of  the  finished  product. 

Mr.  Larson  and  Ms.  Van  Holten  organized  a  workshop  in  Bethesda  to  explore  the 
feasibility  of  a  joint  systems  development  effort.  This  workshop  was  attend- 
ed by  Biometry  Branch  staff  and  by  several  of  the  technical  staff  from  the 
Connecticut,  California,  and  Detroit  SEER  offices.  An  agreement  was  reached 
between  the  ADPMS,  the  Connecticut  and  California  Tumor  Registries,  and  the 
Connecticut  Cancer  Epidemiology  Unit.  The  Detroit  SEER  office's  participa- 
tion provided  a  peer  review  from  a  SEER  participant  not  directly  involved  in 
the  design  and  implementation  of  the  prototype  system. 

Mr.  Larson  is  responsible  for  the  overall  direction  and  coordination  of  the 
project.  Ms.  Van  Holten  is  involved  in  the  detailed  design,  computer  program- 
ming, and  day-to-day  monitoring  and  coordination  of  the  technical  effort.  The 
system  is  scheduled  to  be  operational  in  Connecticut  and  California  by  late 
1976.  At  that  time  it  will  be  evaluated  by  the  ADPMS  and  the  other  SEER  par- 
ticipants for  application  throughout  the  SEER  Program  on  a  voluntary  basis. 

5.  The  Iowa  SEER  Registry 

Mr.  Stump  and  Ms.  Van  Holten  visited  the  Iowa  Tumor  Registry  to  review  its 
operational  procedures,  facilities,  staffing,  and  computer  systems.  The  con- 
clusions of  their  evaluation  were  reported  to  the  Biometry  Branch  Project 
Officer  in  the  form  of  specific  recommendations  for  changes  in  the  workflow, 
in  staffing  responsibilities,  and  in  the  computer  system.  They  also  recom- 
mended that  the  Iowa  Registry  consider  using  the  new  SEER  data  management  and 
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statistical  computing  system  when  it  becomes  available  rather  than  make  exten- 
sive modifications  to  their  existing  system. 

6.  The  Detroit  Area  SEER  Registry 

Mr.  Larson  and  Ms.  Van  Hoi  ten  visited  the  Detroit  Area  Tumor  Registry  at  the 
request  of  the  Project  Officer  to  review  its  computer  systems  and  to  evaluate 
a  request  to  lease-purchase  a  dedicated  mini -computer.  The  Detroit  Registry's 
data  processing  system  was  determined  to  be  well-designed  and  reasonably  com- 
prehensive. Certain  areas  for  improvement  were  suggested  such  as  using  comput- 
er-based patient  record  linkage,  document  control,  inter-record  editing,  and 
multiple  neoplasm  determination,  functions  now  performed  manually. 

Mr.  Larson  devoted  a  great  deal  of  effort  to  the  evaluation  of  Detroit's 
request  for  funds  to  lease-purchase  a  mini -computer.  This  included  making 
an  evaluation  of  the  Wayne  State  Computer  Center  facilities  presently  used  by 
the  Registry,  and  an  assessment  of  the  "state  of  the  art"  in  mini-comouters. 
Mr.  Larson  concluded  that  it  would  be  impractical  to  use  a  dedicated  mini- 
computer in  this  Registry  and  that  additional  contract  funds  should  be  pro- 
vided to  improve  the  service  at  Wayne  State.  This  involved  such  enhancements 
as  the  leasing  of  a  dedicated  on-line  disk  pack  and  direct  telecommunication 
telephone  lines  from  the  Registry  to  the  computer.  He  also  recommended  that 
data  entry  (keying)  be  performed  by  a  commercial  contractor  and  not  by  adding 
tino   positions  to  the  Registry  or  leasing  the  equipment  needed  to  accomplish 
this  in  house.  Both  of  these  recommendations  have  been  implemented.  In 
principle,  SEER  Registries  should  not  operate  their  own  computers  and  should 
not  run  their  own  data  entry  operations  when  alternatives  are  available. 

Mr.  Larson  worked  closely  with  the  Biometry  Branch  Project  Officer  and  the 
NCI  Contract  Officer  during  the  SEER  contract  negotiation  process  with  the 
Michigan  Cancer  Foundation  to  provide  specific  interpretations  and  recommen- 
dations on  key  points  related  to  computing  equipment  and  staffing.  Mr. 
Larson  is  continuing  to  consult  with  the  Registry  Director,  Dr.  Paul  Scherr, 
on  the  development  of  the  Registry's  systems  and  computing  facilities. 

7.  The  Atlanta  SEER  Registry 

Mr.  Larson  and  Ms.  Van  Holten  are  presently  consulting  with  the  newly-formed 
Atlanta  SEER  office  to  develop  their  organizational  structure,  staffing, 
procedures,  computer  systems,  equipment,  and  facilities. 

Third  National  Cancer  Survey 

The  Third  National  Cancer  Survey  was  this  Section's  first  major  consulting 
and  support  responsibility.  It  spanned  the  period  from  ttie  early  planning 
phase  of  the  study  in  the  fall  of  1967  through  the  completion  of  the  data 
gathering  and  data  purification  phase  in  the  summer  of  1974. 

Much  of  the  unique  methodology  developed  for  the  Survey  was  incorporated  into 
a  complex  computer  system,  which  was  operated  for  four  years  by  this  Section 
and  its  data  processing  contractors.  The  overall  plans  for  the  Survey's  data 
processing  system  and  design  of  the  data  collection  forms  were  developed  by 
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Mr.  Weiss  in  1967.  He  also  participated  in  the  organization  and  implementa- 
tion of  the  Survey's  field  offices  and  developed  much  of  the  methodology 
used  for  abstracting,  coding,  and  error  correction.  He  also  directed  the 
detailed  design,  programming,  and  early  operation  of  the  Survey's  computer 
system.  Mr.  Terence  Kuch  designed  the  data  keying  and  optical  scanning  por- 
tion of  the  system  which  captured  250  million  characters  of  data  over  a 
six-year  period,  with  an  error  rate  of  less  than  1%.  Mr.  James  Larson 
directed  the  daily  operation  and  ongoing  development  of  the  data  processing 
system  for  three  and  one-half  years,  and  he  planned  and  directed  a  major 
portion  of  the  data  management  work  required  to  close  the  Survey  and  prepare 
the  data  base  for  analysis  and  publication. 

Over  one  million  abstract  documents  for  350,000  cases  of  cancer  were  handled 
by  the  Survey's  data  processing  system  during  the  four-year  data  gathering 
phase.  A  separate  computer  system  was  developed  by  the  ADPMS  to  convert  the 
data  base  from  the  format  used  for  data  gathering  to  one  more  appropriate  for 
analysis,  and  to  calculate  and  format  hundreds  of  statistical  tables  for 
publication  using  the  Government  Printing  Office's  computer-driven  typesetting 
equipment. 

Computer  programming  and  systems  analysis  support  is  especially  significant 
to  this  project  because  of  the  complication  inherent  in  the  handling  of  a 
data  base  comprised  of  over  one  million  records.  Existing  general  purpose 
data  management  and  statistical  software  packages  used  on  other  studies  do  not 
efficiently  process  files  of  this  size  and  complexity.  In  addition,  many 
functions  performed  manually  in  smaller  studies  must  be  accomplished  on  the 
computer  in  a  study  of  this  size.  These  functions  include  the  geocoding  of 
census  tracts,  the  determination  of  the  socio-economic  status  of  cases  by 
linking  with  U.S.  Census  files,  and  the  identification  of  urban  and  rural 
residents  by  the  computer  analysis  of  patient  address  at  diagnosis. 

The  TNCS  Project  has  been  in  the  data  analysis  and  publication  phase  for  the 
past  two  years.  The  first  year  of  this  phase  was  devoted  primarily  to  the 
publication  of  NCI  Monograph  41,  which  presented  basic  incidence  statistics 
with  little  analysis  or  interpretation  and  described  the  Survey's  methodology. 
This  year  the  Project's  emphasis  changed  to  the  analysis,  interpretation  and 
publication  of  Survey  data. 

Data  processing  consultation  and  support  requirements  for  the  TNCS  are  expect- 
ed to  decrease  slightly  over  the  next  two  years  as  special  investigations  of 
survey  data  are  completed,  as  more  current  incidence  data  become  available 
from  the  SEER  Program,  and  as  the  operational  requirements  of  the  SEER 
Program  increase. 

Ms.  Valarie  Van  Holten  is  the  principal  ADPMS  consultant  for  the  Third 
National  Cancer  Survey.  In  this  capacity  she  works  closely  with  the  Head  of 
the  Demography  Section  and  his  senior  staff  to  develop  technical  approaches 
and  specifications  for  computer  systems  and  programs  to  facilitate  the 
Section's  investigations.  She  directs  the  activities  of  ADPMS  technical  staff 
members  and  coordinates  and  monitors  six  computer  specialists  under  contract 
to  the  ADPMS. 
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Principal  consultation  and  support  activities  on  the  Third  National  Cancer 
Survey  this  year  included: 

1.  The  Cancer  Incidence  Calculation  System  developed  by  the  ADPMS  to 
produce  NCI  Monograph  41  was  modified  extensively  to  increase  its 
flexibility  and  to  facilitate  its  use  by  investigators.  This  system 
uses  a  random  access  population  file  and  a  standardized  incidence  file 
to  calculate  age  specific  and  age  adjusted  incidence  rates,  frequencies, 
percent  distributions,  and  standard  errors  for  any  demographic  and 
diagnostic  variables.  Output  can  be  produced  by  computer  printer,  Linotron 
(computer  driven  typesetting)  or  plotter  for  graphs.  The  modified 
version  of  this  system  has  been  used  extensively  on  TNCS  and  SEER 
incidence  studies  this  year. 

2.  Cancer  incidence  studies  initiated  last  year  continued  to  require 
considerable  support.  The  modified  Incidence  Calculation  System 
was  used  to  compute  age  specific  incidence  rates  by  race,  sex,  and 
site  for  urban  and  rural  areas,  and  by  type  of  rural  area  .  Detailed 
incidence  figures  for  Puerto  Rico  were  produced  from  the  TNCS  data 
base  which  was  organized,  edited,  and  converted  last  year  by  the 
ADPMS  staff.  Socio-economic  indicators  were  added  to  the  TNCS  Statis- 
tical Extract  File  and  tables  were  produced  for  the  analysis  of  varia- 
tions in  cancer  incidence  by  socio-economic  status. 

3.  A  study  of  death  certificate  accuracy  to  analyze  conflicts  in  site  and     | 
histology  coding  between  death  certificates  and  hospital  records  was 
completed  with  ADPMS  support.  This  involved  extensive  receding  of  TNCS 

site  and  histology  data  and  the  development  of  a  computer  program  to 
analyze  and  tabulate  the  correlation  between  reported  site  and  histology 
information  from  these  two  sources.  Ms.  Constance  Percy  is  writing  a 
paper  presenting  and  interpreting  her  findings  from  this  investigation. 

4.  Incidence  and  mortality  ratios  by  site,  sex  and  race  were  calculated  by 
5-year  age  groups  and  standardized  age  using  TNCS  incidence  and  National 
Center  for  Health  Statistics  mortality  data.  Biometry  Branch  investiga- 
tors are  using  site-specific  interpretations  of  these  ratios  to  evaluate 
the  accuracy  and  completeness  of  reporting  in  these  two  independent  data 
sources. 

5.  Current  and  future  national  projections  of  cancer  incidence  rates  were 
computed  by  using  the  TNCS  data  base  and  the  modified  monograph  system. 

6.  The  ADPMS  and  its  contractor,  Geomet,  Inc.,  developed  twenty  computer      | 
programs  to  organize  and  analyze  the  TNCS  financial  data  base  for  the 
publication  Hospitalizations  and  Payments  to  Hospitals.  Extensive 
consultation  was  provided  to  the  principal  investigator,  Mr.  Joseph 
Scotto,  through  all  phases  of  this  project.  This  included  consultation 

on  the  design  of  the  analytical  data  base,  of  report  formats,  and  of  the 
methodology  for  data  evaluation  and  presentation.  This  work  was  completed 
under  a  critical  time  constraint  which  necessitated  the  simultaneous      ^ 
assignment  of  six  computer  programmers  to  the  project.  \ 
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7.  The  ADPMS  is  working  closely  with  APT  Associates  under  an  NCI  Division  of 
Cancer  Control  and  Rehabilitation  contract  to  organize  and  evaluate  cancer 
treatment  cost  data  collected  in  patient  interviews  by  the  Third  National 
Cancer  Survey.  ADPMS  and  Geomet,  Inc.  Staff  are  also  working  closely  with 
Demography  Section  investigators  in  the  analysis  of  other  data  collected 
in  patient  interviews  by  the  Third  National  Cancer  Survey. 

End  Results  in  Cancer  Report  No.  5 

Ms.  Mary  Cusano  is  the  principal  ADPMS  consultant  to  the  End  Results  Section 
of  the  Biometry  Branch.  She  was  responsible  for  the  data  management  work 
required  to  prepare  the  magnetic  tapes  submitted  by  four  End  Results  Group 
Tumor  Registries  for  the  analysis  and  publication  of  End  Results  in 
Cancer  Report  Number  5.  She  developed  comprehensive  edit  routines  which  had 
not  previously  been  applied  to  ERG  files.  These  included  techniques  adapted 
from  the  Third  National  Cancer  Survey  for  checking  site  and  histology  combin- 
ations and  site  specific  extent  of  disease  codes.  She  coordinated  the  entire 
correction  process  and  developed  a  computer  program  to  recode  the  ERG  files 
so  that  TPL,  a  generalized  tablemaking  software  package  could  be  used  by 
the  End  Results  Section  to  calculate,  format,  and  prepare  a  magnetic  tape 
of  tables  for  publication.  Ms.  Cusano  also  served  as  a  consultant  on  the 
Linotron  computer  typesetting  process. 

Reserpine  and  Breast  Cancer 

The  objective  of  this  project  is  to  corrdDorate  the  results  of  an  earlier 
study  which  showed  that  a  positive  correlation  exists  between  the  incidence 
of  breast  cancer  and  the  use  of  the  antihypertensive  drug  Reserpine.  The 
study  is  being  conducted  jointly  by  the  National  Heart  and  Lung  Institute, 
the  Division  of  Cancer  Control  and  Rehabilitation,  and  the  Biometry  Branch 
with  Roger  Williams,  M.D.,  the  Principal  Investigator.  Dr.  Williams' 
data  base  is  comprised  of  a  cohort  of  2500  women  selected  from  the  Division 
of  Cancer  Control  and  Rehabilitation  Breast  Cancer  Detection  Demonstration 
Project,  One-half  of  the  participants  (cases)  have  breast  cancer  and  the 
other  half  are  controls  without  breast  cancer  and  selected  for  having  base- 
line characteristics  similar  to  those  of  the  active  cases.  Questionnaires 
were  sent  to  physicians  to  determine  the  drug  use  histories  of  the  cases 
and  controls. 

Mr.  Peter  Munson  of  Geomet,  Inc.,  under  contract  to  the  ADPMS,  has  developed 
many  of  the  computer  programs  and  performed  much  of  the  operational  work 
required  to  complete  this  study.  Specifically,  these  programs  edited  the 
physician  questionnaires,  linked  them  to  patient  records,  performed  tests  for 
statistical  significance,  and  produced  a  variety  of  tabulations  required  for 
the  analysis  of  the  data. 
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The  Ultraviolet  Radiation  Study 

The  Ultraviolet  Radiation  Study  (UVR)  is  a  cooperative  project  between  Temple 
University,  the  Department  of  Transportation,  and  the  National  Cancer  Insti- 
tute. Mr.  James  Larson  directed  the  design,  programming,  and  operation  of  a 
computer  system  to  capture,  edit,  store,  and  produce  tables  for  the  analysis 
of  ultraviolet  radiation  exposure  data  gathered  at  one-half  hour  intervals 
at  ten  stations  located  around  the  world.  This  system  uses  the  key-to-tape 
process  to  convert  exposure  data  contained  on  continuous  paper  rolls  to  mag- 
netic tape.  The  system  analyzes  the  patterns  of  the  incoming  data  to  deter- 
mine whether  they  follow  logical  exposure  patterns  and  expected  values. 
Significant  variations  are  noted  for  review  and  possible  correction.  The 
system  also  supplies  data  for  missing  and  incomplete  days  by  calculating  the 
average  exposure  at  each  one-half  hour  interval  of  the  last  recorded  day  be- 
fore the  gap  and  the  first  recorded  day  after  the  gap.  Ms.  Carol  Parsons  and 
Ms.  Ruth  Wolf son  provided  operational  support  for  this  ongoing  study  for  one 
year.  This  involved  the  manual  editing  of  exposure  tapes  and  summary  cards 
received  monthly  from  ten  stations,  coordinating  the  data  conversion  and  error 
correction  process,  and  running  the  system  edit,  update  and  reporting  programs 
monthly. 

Six  computer  programs  were  written  for  the  preliminary  statistical  analysis  of 
the  data.  These  programs  perform  such  functions  as  computing  average  daily 
exposure  by  station,  hour  of  the  day,  and  season  of  the  year  and  total  cumula- 
tive exposure  between  specified  hours  of  the  day  and  calendar  periods.  After 
one  year's  ultraviolet  radiation  observations  had  been  collected  and  processed, 
the  ADPMS  and  its  contract  support  staff  organized,  edited,  and  corrected  the 
data  file  and  developed  a  computer  system  to  correlate  UVR  exposure  with  TNCS 
skin  cancer  incidence  data  for  the  analysis  and  publication  of  Measurements 
of  Ultraviolet  Radiation  in  the  United  States  and  Comparisons  with  Skin  Cancer 
Data.  Subsequently  the  operation  of  the  UV  Radiation  System  has  been  trans- 
ferred to  the  Department  of  Transportation  for  the  continuation  of  data 
collection. 

Environmental  Epidemiology  Branch 

Mr.  James  Larson  consulted  with  Dr.  George  Burton  on  the  preparation  of  a 
Request  for  Proposal  for  computer  support  services  in  the  Environmental 
Epidemiology  Branch.  Mr.  Larson  subsequently  served  on  the  Contract  Selection 
Committee.  Mr.  Calvin  Hollingsworth  of  ADPMS  assisted  Mr.  Frank  McKay  with 
the  copying  of  50  vital  statistics  computer  tapes  of  U.S.  cancer  mortality 
from  1950-1964.  This  involved  a  lengthy  process  of  determining  and  document- 
ing the  characteristics  (e.g.,  density,  parity,  codes,  labels,  and  format)  and 
condition  of  each  tape  and  recreating  them  in  a  standardized  format. 


Japanese  Migrant  Studies 

Dne  of  this  Section's  consult- 
in  the  late  1960's  through 

( 


The  series  of  Japanese  Migrant  Studies  has  been  one  of  this  Section's  consult- 
ing activities  beginning  with  our  participation  in  the  late  1960's  through 
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the  statistical  analysis  phase  of  the  Gastric  Ulcer  and  Pathology  studies. 
In  the  past  few  years,  Mr.  Stump  and  Ms.  Gales  have  consulted  on  this  project. 
Systems  design  and  computer  programming  have  been  provided  to  edit  and 
update  master  files,  to  format  and  stratify  the  data  to  facilitate  analysis, 
and  to  provide  generalized  software  routines  to  allow  Ms.  Francis  Locke,  the 
statistical  consultant  on  the  project,  to  access  the  data  files.  During  the 
current  year  our  consultation  was  limited  to  preparing  the  data  files  for 
archival  storage.  Multiple  tape  volumes  containing  segments  of  all  study  data 
bases  were  condensed  and  concatenated  onto  single  volumes  for  storage  in  the 
ADPMS  bank  vault.  ADPMS  consultation  will  continue  on  an  as  needed  basis 
through  the  completion  of  all  statistical  analysis  activities. 

International  Classification  of  Disease  for  Oncology  (ICDO) 

The  United  States  is  collaborating  with  the  World  Health  Organization  in  the 
development  of  a  cancer  supplement  for  the  9th  Revision  of  the  International 
Classification  of  Disease  for  Oncology.  A  draft  version  of  a  revised  topo- 
graphy code  and  and  expanded  morphology  code  is  being  field  tested  at  tumor 
registries  in  the  United  States  and  throughout  the  world  to  determine  the 
adequacy  of  ICDO  in  describing  neoplasms  and  to  identify  any  deficiencies  in 
the  new  coding  structure.  Mr.  Stump  and  Ms.  Shevchenko-Mason,  consulting 
with  Ms.  Percy,  have  designed  and  implemented  a  computer  system  to  tabulate 
the  analysis  of  the  results  of  the  field  test  activities.  Reports  are  pro- 
duced which  tabulate  the  frequency  of  use  for  each  individual  morphological 
and  topographical  code,  the  problems  encountered  in  the  use  of  the  new  code, 
and  the  instances  where  the  draft  ICDO  is  inadequate  for  proper  neoplastic 
definition.  These  tabulations  are  being  used  at  meetings  of  the  World  Health 
Organization  to  review  and  refine  the  proposed  code  structure.  The  ADPMS  will 
continue  to  participate  in  this  project  throughout  the  field  test  phase  and 
the  adoption  and  publication  of  the  new  code.  Subsequent  file  conversions 
necessitated  by  the  adoption  of  this  new  code  will  also  be  coordinated  by  the 
ADPMS . 

International  Death  Certificate  Study 

Mr.  Michael  Stump,  collaborating  with  Ms.  Constance  Percy  and  staff  members 
of  the  Office  of  Health  Statistics,  continued  to  participate  in  the  Inter- 
national  Death  Certificate  Study.  The  study  was  designed  to  determine  the 
variations  in  the  cause  of  death  coding  between  the  United  States  and  other 
participating  countries.  The  study  cohort  consists  of  approximately  1200 
mortality  cases  selected  from  the  Third  National  Cancer  Survey  file.  Photo- 
static copies  of  the  death  certificates  corresponding  to  the  study  cohort 
were  forwarded  to  health  organizations  in  each  participating  country  responsi- 
ble for  coding  the  cause  of  death.  The  data  returned  from  each  country  is 
keyed,  edited  and  compared  against  the  Third  National  Cancer  Survey  standard 
and  against  the  coding  supplied  by  each  other  participating  country. 

During  this  year,  data  was  received  from  the  health  ministry  in  Russia  and  was 
included  in  the  analysis  that  had  previously  been  performed  on  data  submitted 
by  the  other  six  participating  countries.  Computer  programs  were  modified  to 
accommodate  the  Russian  data  and  the  series  of  analysis  was  repeated.  The 
submission  of  the  data  from  Russia  marks  the  end  of  the  data  collection  phase 
of  the  study.  The  results  of  the  ongoing  analysis  are  being  used  to  develop 
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rules  that  should  lead  to  more  comparable  neoplastic  mortality  coding  in  the 
United  States  and  in  the  international  community.  Mr.  Stump  will  continue  to 
participate  in  this  study  through  the  analysis  phase. 

The  Japan-Hawaii  Cancer  Study 

The  Japan-Hawaii  Cancer  Study  was  begun  in  1971  to  conduct  inter-population 
and  case-control  studies  involving  Japanese  and  Caucasians  in  Hawaii  and 
Japanese  in  Japan.  (See  Japan-Hawaii  Cancer  Study  Project  Report,  Biometry 
Branch,  NCI  for  a  description  of  the  research  project.)  Mr.  Norman  Oslik  had 
been  involved  with  the  project  since  its  inception  as  the  principal  ADPMS 
consultant.  After  Mr.  Oslik's  retirement  in  August  1975,  Mr.  Dan  Grauman 
took  over  responsibility  for  the  project.  Mr.  Oslik,  however,  still  serves 
as  a  consultant  on  Ihe  study.  The  data  management  system  designed  and  imple- 
mented at  the  Kuakini  Hospital  and  at  the  University  of  Hawaii  Computer  Center 
under  Mr.  Oslik's  direction  has  continued  to  operate  during  the  past  year  in 
a  routine  and  satisfactory  manner.  The  National  Information  Processing  System 
(NIPS)  generalized  data  management  package  has  been  in  continuous  use  on  this 
project  for  over  four  years,  providing  regular  monthly  editing  and  updating  of 
the  data  bank  and  has  produced  a  wide  variety  of  routine  and  special  reports 
to  facilitate  the  operation  of  the  project  and  the  analysis  of  the  data.  The 
computer  system  has  the  capability  of  adding  to  and  retrieving  data  from 
approximately  40  study  forms,  including  personal  history  questionnaires, 
results  of  laboratory  tests,  pathology  reports  and  hospital  surveillance.  The 
system  will  continue  to  evolve  as  refinements  are  made  to  the  data  collection 
forms  based  on  ongoing  analysis  of  the  value  of  the  data  collected  to  date. 
In  addition,  changes  can  be  expected  as  data  collection  shifts  to  the  relatives 
(siblings,  spouses,  etc.)  of  the  original  cohort. 

Following  the  completion  of  screening  of  the  original  male  cohort,  two  addi- 
tional groups  have  been  screened:  male  siblings  of  the  cohort,  and  wives  of 
the  cohort.  To  date,  about  1,600  male  siblings  and  1,000  wives  have  been 
screened  in  various  special  sub-studies,  including  fecal  specimen  studies, 
bowel  transit  time  study,  gastric  test  battery  study,  the  HL-A  Test  and 
gastric  cancer,  and  a  study  on  the  reproductivity  of  dietary  intake.  Also, 
the  Honolulu  Heart  Study  is  recalling  some  of  the  original  male  cohort  for  a 
special  lipoprotein  study.  In  addition,  the  separate  Heart  Study  surveillance 
data  are  in  the  process  of  being  incorporated  into  this  general  surveillance 
system. 

A  lot  of  this  year's  work  has  involved  making  corrections  to  the  data  base, 
such  as  resolving  discrepancies  between  examinations,  and  between  examination 
and  surveillance  data.  This  work  has  been  facilitated  by  the  use  of  a  microfilm 
system  which  contains  copies  of  all  documents  processed  through  May  1975,  as 
well  as  a  microfilm  record  of  all  computer  transactions  through  December  1975. 
Some  technical  difficulties  have  been  encountered  in  the  use  of  the  particular 
model  of  microfilm  equipment  presently  in  operation.  A  microfiche  system  is 
being  considered  for  the  particular  needs  of  this  study. 

A  family  linkage  system  has  been  developed  and  implemented.  This  is  a  simpli- 
fied system  limited  to  linking  cohort  members  with  their  male  and  female 
siblings  and  wives,  based  upon  future  plans  for  the  study.  A  separate  direct 
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access  file  of  relationships,  using  parents,  has  been  set  up.  Data  are  pre- 
pared for  the  subsystem  by  completing  a  "relationships"  form  each  time  a  new 
person  enters  the  study,  using  various  sources  of  information  on  relatives  as 
linkage  keys. 

One  of  the  major  activities  presently  under  way  is  the  retrieval  and  analysis 
of  data.  Retrieval  to  date  has  been  primarily  of  an  ad  hoc  nature.  Given 
the  wide  variety  of  types  of  data  requested  and  the  various  ways  that  they 
are  maintained  in  the  different  computer  files,  it  has  not  been  practical 
to  develop  a  single  generalized  retrieval  program.  However,  now  that  the 
final  extract  file  has  been  created,  more  analysis  is  possible  with  standard- 
ized statistical  packages  such  as  SPSS  and  BMD.  Retrieval  and  analysis  is  in 
fact  becoming  an  ever  larger  share  of  the  data  processing  effort. 

Therapy  of  Patients  with  Malignant  Melanomas 

Mr.  Stump  and  Ms.  Myer  are  consulting  with  Dr.  Bernard  Fox  on  a  study  of  the 
psychosocial  and  psychobiological  characteristics  of  patients  with  malignant 
melanomas.  For  a  description  of  the  project,  see  Immunology  Branch  Support, 
DCBD. 

Conversion  of  Biometry  Branch  Records  to  Microfiche 

Mr.  James  Larson,  Mrs.  Ruth  Wolfson,  and  Mr.  Thomas  Hooven  of  the  ADPMS 
staff  are  in  the  process  of  converting  over  one  million  paper  records  from 
the  Third  National  Cancer  Survey,  and  other  studies  for  the  Demography,  End 
Results  and  Diagnostic  and  Clinical  Trials  Sections.  This  conversion  will 
save  a  considerable  amount  of  space  in  the  Landow  building,  will  make  records 
readily  available  to  investigators  here  and  in  the  field,  will  provide  backup 
copies  of  valuable  records,  and  will  improve  the  confidentiality  and  security 
of  these  records.  This  conversion  involves  conducting  a  feasibility  study  and 
cost  analysis,  securing  the  necessary  funds,  preparing  an  RFP  and  selecting 
and  monitoring  a  contractor  to  film  the  records. 

Viral  Oncology  Program  Area 

Laboratory  of  Viral  Carcinogenesis 

The  ADPMS  has  begun  consulting  with  Dr.  Paul  Levine  on  a  study  utilizing  serum 
specimens  from  Ghana.  Initially  this  has  involved  assuming  responsibility  for 
a  serological  specimen  inventory  system  developed  by  the  Viral  Oncology  Program 
area  over  the  past  several  years.  Mr.  Weiss  assisted  Dr.  Deward  Waggoner 
during  the  development  phase  of  this  system.  The  ADPMS  will  maintain  the  com- 
puter system,  utilizing  support  services  under  a  Litton  Bionetics  contract,as 
well  as  operate  the  system,  update  the  serum  files,  and  produce  a  variety  of 
statistical  reports  including  analyses  using  other  patient  data. 
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Division  of  Cancer  Biology  and  Diagnosis 

Immunology  Branch 

Mr.  Stump  is  consulting  with  Dr.  William  Terry,  Chief,  Immunology  Branch,  and 
members  of  his  staff  on  the  data  management  and  statistical  computing  aspects 
of  his  research  program.  The  Immunology  Branch  is  primarily  involved  in 
basic  immunobiological  laboratory  investigations,  with  particular  emphasis 
given  on  studies  of  the  structure  and  function  of  cell  membranes,  cellular 
immunity,  genetics  of  the  immune  response  system,  and  transplantation. 

The  ADPMS's  consultation  with  the  Immunology  Branch  has  been  provided  by  Ms. 
Darlene  Myer  ,  Ms.  Altamease  Gales  and  Mr.  George  Jenkins  under  the  direction 
of  Mr.  Michael  Stump.  Ms.  Myer  has  been  consulting  on  a  study  entitled 
Therapy  of  Patients  with  Malignant  Melanoma.  This  study  is  being  conducted 
jointly  by  the  Immunology  Branch,  DCBD,  the  Medicine  Branch,  DCT,  and  the  Sur- 
gery Branch,  DCT.  Dr.  Nicholas  Rogentine  of  the  Immunology  Branch  is  the 
principal  investigator  and  Dr.  Bernard  Fox,  of  the  Biometry  Branch,  is  the 
statistical  consultant  to  the  project.  The  overall  goal  of  the  study  is  to 
determine  the  role  of  psychosocial  factors  in  the  progression  of  malignant 
melanoma  from  clinical  stage  II  to  stage  III.  A  psychosocial  and  psychobio- 
logical  profile  of  patients  will  be  created  from  patient  interviews,  psycho- 
social tests,  and  assays  of  immunocompetence.  Several  tests  will  be  repeated 
at  two-month  intervals,  and  the  study  is  planned  for  18  months'  duration. 
Further  patient  follow-up  beyond  the  18-month  period  is  planned.  During  the 
first  phase  of  the  project,  Ms.  Myer  will  design  and  implement  a  computer 
system  to  collect,  edit  and  store  the  study  data.  Subsequent  data  analysis 
activities  will  be  directed  towards  determining  the  correlation  of  each 
patient's  test  results  with  stage  of  disease  progression.  The  ADPMS  will 
collaborate  with  Dr.  Fox  on  the  statistical  aspects  of  the  study. 

Metabolism  Branch 

The  ADPMS  continues  to  have  a  \/ery   active  role  in  the  data  management  aspects 
of  the  clinical  research  program  being  carried  out  by  the  Metabolism  Branch. 
Mr.  Stump  served  as  the  principal  ADPMS  consultant  on  this  project  and  Ms. 
Gales,  Mr.  Jenkins  and  Ms.  Myer  provided  systems  analysis  and  computer  program- 
ming support.  During  the  current  year  several  significant  steps  were  taken  in 
applying  computer  technology  to  this  Branch's  research  activities. 

In  consultation  with  Dr.  Michael  Blaise,  Chief  of  the  Cellular  Immunology 
Section,  Mr.  Stump  designed  and  implemented  a  computer  system  to  facilitate 
the  analysis  of  results  of  a  lymphocyte  transformation  experiment.  The  system 
edits  and  stores  paper  tape  output  from  a  scintillation  counter  each  day, 
updates  patient  master  files,  and  allows  an  investigator  to  follow  the  time- 
course  of  a  patient's  experience  while  under  treatment,  for  comparison  purposes 
with  that  of  another  patient  under  study  or  any  of  a  number  of  controls.  Con- 
sultation on  this  project  is  expected  to  continue  at  a  fairly  extensive  level 
as  other  portions  of  the  Branch's  basic  research  protocol  are  automated. 


302 


Z01-CP-04269-05-B 

Committee  on  ImmunocHaqnosis 

The  Committee  on  Immunodiagnosis  is  involved  primarily  in  the  review  and  fund- 
ing of  research  contracts  associated  with  studies  of  cell-mediated  immunity 
to  tumor  associated  antigens  and  the  development  of  new  procedures  for  the 
immunodiagnosis  of  cancer.  Dr.  Ronald  Herberman,  Chief  of  the  Laboratory  of 
Immunodiagnosis,  is  Chairman  of  the  Committee,  which  has  members  from  within 
NCI  and  from  other  research  institutions  throughout  the  United  States.  At 
Dr.  Herberman 's  request,  Mr.  Stump  consulted  with  the  Committee  on:  (1)  an 
analysis  of  results  from  various  immunodiagnostic  tests;  and  (2)  a  review  of 
the  data  management  components  contained  in  research  contract  proposals  re- 
ceived by  the  Committee.  Consultation  also  includes  visits  to  various  insti- 
tutions in  order  to  assess  and  to  evaluate  the  data  management  capabilities 
and  facilities  of  these  institutions  as  potential  research  contractors. 

As  part  of  its  mission  to  support  the  development  of  new  procedures  in  the 
diagnosis  of  cancer,  the  Committee  on  Immunodiagnosis  is  involved  in  a  program 
of  research  where  investigators  may  request  a  panel  of  sera  from  NCI  to  test 
the  sensitivity  and  specificity  of  new  diagnostic  procedures.  Dr.  Herberman 
requested  that  an  automated  system  be  developed  in  order  to  facilitate  the 
analysis  of  these  test  results.  Mr.  Stump  and  Mr.  Jenkins  provided  consulta- 
tion to  the  Committee  in  the  design  of  a  data  collection  form  for  recording 
pertinent  test  information  and  in  designing  and  -implementing  a  data  management 
system  to  collect,  edit,  and  store  test  results  and  related  clinical  data.  Ms. 
Myer  and  Mr.  Jenkins  used  statistical  routines  such  as  BMD  and  SAS  from  the 
NIH  computer  center's  statistical  library,  as  well  as  special  routines  written 
in  FORTRAN  and  COBOL  to  facilitate  the  evaluation  of  the  effectiveness  of  the 
tests.  The  data  management  and  statistical  computing  requirements  of  this 
project  are  considerable;  consequently,  we  are  exploring  the  possibility  of 
adding  staff  resources  through  a  data  keying  and  computer  programming  support 
contract,  and  obtaining  one  additional  position. 

Division  of  Cancer  Control  and  Rehabilitation 

Diagnosis  Branch,  DCBD 

The  Breast  Cancer  Detection  Demonstration  Project  is  a  joint  National  Cancer 
Institute-American  Cancer  Society  effort.  NCI's  activities  were  initiated 
by  the  Division  of  Cancer  Biology  and  Diagnosis  and  have  been  funded  by  the 
Division  of  Cancer  Control  and  Rehabilitation.  The  project  began  in  fiscal 
1972  and  is  expected  to  cover  an  eleven-year  period.  Twenty-nine  screening 
centers  in  twenty-seven  cities  throughout  the  United  States  are  participating 
in  the  project. 

The  ADP  Management  Section  continues  to  have  a  ^ery   active  role  in  many  areas 
of  the  project,  including  participation  in  overall  project  planning,  cordin- 
ation  and  direction,  administration  of  a  statistical  center  contract,  a 
data  management  contract,  and  a  patient  interview  contract,  as  well  as  forms 
design,  0MB  clearance,  printing  and  distribution,  computer  systems  planning, 
development  and  review  of  quality  controls  methods,  the  design  of  statistical 
reports,  contract  review  of  the  screening  clinics,  conference  and  workshop 
planning,  and  assisting  the  various  Advisory  Committees  and  Working  Groups 
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associated  with  the  project.  Mr.  Weiss  has  been  the  principal  consultant  on 
this  project.  Until  his  retirement  in  August  1975,  Mr.  Norman  Oslik  had 
also  provided  considerable  consultation  in  areas  of  forms  and  systems  design 
and  coordination  of  data  management  activities.  Mr.  Dan  Grauman  has  taken 
over  all  of  Mr.  Oslik's  responsibilities  in  this  project.  Ms.  Carol  Parsons 
has  also  assisted  in  the  printing  and  distribution  of  forms,  as  well  as  some 
of  the  coordination. 

All  twenty-nine  screening  centers  are  now  fully  operational.  Most  of  the 
centers  have  completed  recruitment  of  10,000  women  and  others  are  nearing 
that  goal.  Each  center  screens  five  thousand  women  the  first  year  of  their 
contract  and  a  second  group  during  the  second  year.  Each  of  these  two  groups 
will  then  be  rescreened  annually  for  four  additional  consecutive  years 
(approximately  one  million  screenings),  and  will  then  be  followed  for  an 
additional  five  years  by  mail  or  by  telephone  (approximately  one  million 
follow-up  contacts).  At  the  present  time,  each  woman  is  being  screened  by 
mammography,  thermography,  and  a  physical  examination.  Every  screenee  is 
notified  of  the  results  of  each  screening  as  soon  as  possible  following  the 
screening.  Cases  with  findings  considered  "suspicious"  are  being  recalled, 
if  appropriate,  earlier  than  the  annual  examination.  Cases  with  finaings 
considered  "abnormal"  are  being  referred  to  the  patients'  physicians. 
Where  clinical  specimens  are  taken,  data  from  pathology  reports  are  being 
obtained. 

Some  ten  million  documents  (some  several  pages  in  length)  will  be  prepared  in 
the  Breast  Cancer  Detection  Der'ionstration  Project.  Because  of  the  considerable 
volume  of  information  being  generated,  a  screenee 's  complete  record  will  be 
entered  into  the  computer  only  for  a  randomly  selected  10%  sample  of  the 
entire  screening  population,  and  for  those  cases  recommended  for  biopsey. 
The  remainder  of  the  women  being  screened  will  have  only  demographic  data 
and  the  final  recommendation  for  each  of  their  visits  to  the  screening  clinic 
entered  into  the  computer.  Although  not  all  of  the  data  are  to  be  processed 
by  computer,  in  terms  of  the  data  management  effort  involved,  this  project  is 
quite  complex. 

A  contract  was  awarded  to  the  University  City  Science  Center  of  Philadelphia 
in  fiscal  1973  to  establish  a  Data  Management  Center  to  perform  all  of  the 
data  management  and  computer  processing  work  required  in  this  project.  This 
included  the  design,  implementation,  operation,  and  maintenance  of  a  computer 
system,  the  keying  of  all  appropriate  data,  the  preparation  and  maintenance 
of  procedures  manuals,  providing  training  on  forms  used  and  procedures,  data 
purification,  storage,  retrieval  for  analysis,  quality  control  of  all  data 
management  activities,  computer  facilities,  and  an  office  for  operational 
planning,  document  handling  and  storage.  Mr.  Weiss  is  the  Co-Project  Officer 
for  this  Data  Management  Center  contract. 

In  view  of  the  Data  Management  Center's  continued  progress  and  as  a  result  of 
a  Merit  Review  of  the  Data  Management  Center  in  December  1975,  a  sole 
source  contract  will  be  'awarded  in  the  next  few  months  to  the  University  City 
Science  Center.  Mr.  Weiss  and  Mr.  Grauman  will  continue  to  be  involved  exten- 
sively in  the  administration  and  coordination  of  this  contract.  i 
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Copies  of  all  forms  are  received  in  the  Data  Management  Center  where  they  are 
microfilmed,  and  where  the  data  are  transferred  to  magnetic  tape  and  subjected 
to  a  rigorous  edit  for  completeness,  accuracy  and  consistency.  Errors, 
omissions  and  inconsistencies  are  reported  back  to  the  screening  centers  for 
review  and  the  submission  of  corrections.  A  separate  manual  quality  control 
check  is  conducted  periodically  to  review  the  accuracy  of  the  data  conversion 
work  performed  under  a  "keying"  subcontract.  Mailing  labels  and  listings  are 
prepared  for  the  screening  centers  to  facilitate; the  scheduling  and  recall 
of  women  for  annual  re-screening.  Stringent  security  and  confidentiality 
measures  are  followed  at  the  screening  centers  and  the  Data  Management  Center 
to  assure  the  privacy  of  each  patient. 

While  only  intra-form  editing  had  been  taking  place  until  now,  the  data  base 
is  getting  sufficiently  large  and  the  duration  of  the  study  has  been  long 
enough  that  cross-form  and  inter-examination  editing  is  expected  to  begin  this 
year.  Messrs.  Weiss  and  Grauman  will  be  very  much  involved  in  the  planning 
of  these  activities. 

Monthly  Statistical  Reports  are  prepared  for  each  screening  center,  consisting 
of  the  results  of  each  test  modality  (mammography,  thermography  and  physical 
examination),  the  number  of  biopsies  and  aspirations  recommended,  and  the 
number  of  cancers  actually  diagnosed  as  part  of  the  Screening  Program. 
Frequency  tables  for  the  descriptive  data,  which  show  the  makeup  of  the  pop- 
ulation being  screened,  are  distributed  to  each  of  the  screening  centers. 
Efforts  are  now  underway  to  provide  correlative  information  relating  the 
patients'  demographic  characteristics  and  medical  histories  to  the  screening 
results. 

NCI  is  now  in  the  process  of  contracting  for  the  services  of  a  Statistical/ 
Coordinating  Center  for  the  Breast  Cancer  Detection  Demonstration  Program. 
Under  Mr.  Weiss'  direction,  a  detailed  Request  for  Proposals  (RFP)  has  been 
written.  RFP's  will  be  available  to  offerors  submitting  an  acceptable 
response  to  a  "Sources  Sought"  statement  in  the  Commerce  Business  Daily. 
Messrs.  Weiss  and  Grauman  will  be  involved  in  all  aspects  of  contractor 
selection.  They  will  subsequently  play  a  major  role  in  contractor  orientation 
as  well  as  coordination  with  other  participants  in  the  Project. 

1 .  Case  Control  Study 

A  contract  has  recently  been  signed  with  a  firm  that  will  do  all  the  inter- 
viewing required. for  a  retrospective  case/control  study  to  be  conducted  on 
a  subset  of  the  women  currently  being  screened.  This  study  will  provide 
additional  information  on  high  risk  groups,  with  a  view  towards  more  selective 
screening.  Those  women  selected  for  the  case/control  study  will  have  a  more 
complete  history  taken  by  mail  or  by  personal  interview  in  the  screenee's 
home.  The  Comprehensive  Patient  History  (CPH)  form  will  be  used  to  collect 
data  in  greater  detail  on  the  screenee's  family,  pregnancy  and  disease  history. 
Cases  will  consist  of  an  estimated  5,000  women  with  positive  biopsies.  There 
will  be  two  sets  of  controls:  (1)  5,000  women  with  negative  biopsies;  and 
(2)  5,000  matched  non-biopsied  women.  The  case/control  study  represents  a 
total  of  approximately  15,000  women  who  will  receive  the  CPH  over  the  six 

year  screening  period.  The  ADPMS,  in  collaboration  with  Dr.  Robert  Connor, 
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also  of  the  Biometry  Branch,  has  been  instrumental  in    developing  the 
protocol  for  the  case-control  study. 

Mr.  Oslik  had  been  involved  in  all  phases  of  the  contractor  selection  process 
and  had  also  prepared  most  of  the  materials  needed  to  obtain  0MB  clearance 
for  the  case-control  study.  Here  too,  Mr.  Grauman  has  taken  over  all  of  Mr. 
Oslik's  responsibilities.  He  will  be  responsible  for  any  additional  0MB 
clearances  required  for  the  study,  as  well  as  for  all  forms  printing  and 
distribution.  In  addition,  Mr.  Grauman  will  assist  Mr.  Weiss  in  providing 
orientation  into  the  project  for  the  contractor,  as  well  as  coordinating  the 
contractor's  activities  with  those  of  all  other  participants  in  the  study 
(i.e.,  the  twenty-nine  clinics,  the  Data  Management  Center,  the  Statistical/ 
Coordinating  Center,  the  American  Cancer  Society,  and  NCI). 

2.  Reserpine  Study 

The  operational  aspects  of  the  Reserpine  Study  discussed  in  last  year's 
Annual  Report,  has  been  completed.  Mr.  Weiss,  Mr.  Oslik,  Dr.  Robert  Connor, 
also  of  the  Biometry  Branch,  and  Dr.  Roger  Williams  of  the  NHLI,  participated 
in    planning  and  coordinating  the  operational  work,  utilizing  a  subset  of 
the  cohort  in  the  Breast  Cancer  Detection  Demonstration  Program.  Dr.  Williams 
is  now  in  the  process  of  analyzing  the  data  in  order  to  ascertain  whether  there 
is  a  correlation  between  breast  cancer  and  the  use  of  the  drug  Reserpine. 

3.  Periodicity  Study 

Over  the  past  year  the  ADPMS  was  involved  in  determining  the  feasibility  of 
conducting  a  Periodicty  Study  within  the  Breast  Cancer  Detection  Demonstration 
Program  in  order  to  determine  the  effect  of  increasing  the  interval  between 
periodic  screenings  from  one  to  two  years  on  breast  cancer  mortality.  Using 
a  draft  protocol  prepared  by  Dr.  Robert  Connor,  our  analysis  was  carried  out 
under  the  direction  of  Mr.  Weiss,  with  assistance  from  Mr.  Dan  Grauman  and 
JRB  Associates.  Various  alternatives  for  implementation  were  considered 
including  utilizing  the  present  BCDDP  enrol  lees  and  continuing  along  the  pres- 
ent time-frame,  lengthening  the  BCDDP  to  increase  number  of  screenees,  or 
adding  more  screenees  to  the  BCDDP  than  originally  planned.  The  possibility 
of  initiating  a  periodicity  study  with  its  own  cohort  at  the  existing  centers 
or  at  new  centers  was  also  considered.  The  advantages  and  disadvantages  of 
each  approach  were  thoroughly  reviewed. 

At  a  meeting  with  the  American  Cancer  Society,  a  decision  was  reached  that  the 
study  should  not  be  conducted  within  the  Breast  Cancer  Detection  Demonstration 
Program.  Furthermore,  it  was  agreed  that  the  entire  question  of  periodicity 
is  an  important  one  which  needs  to  be  addressed.  It  is  contemplated  that  a 
separate  study  will  be  undertaken  at  a  future  date.  Consultation  on 
this  project  is  expected  to  continue  at  a  fairly  extensive  level. 
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Prevention  Branch 

Tyler  Texas  Asbestos  Workers  Program 

This  Program  was  initiated  by  the  Division  of  Cancer  Control  and  Rehabilitation 
in  conjunction  with  the  Carcinogenesis  Area,  DCCP.  Mr.  Theodore  Weiss  is 
serving  as  the  consultant.  As  of  September,  Mr.  Grauman  is  also  participating 
in  project-related  activities.  Investigators  from  five  other  independent  re- 
search institutions  are  also  collaborating  on  this  Program.  They  are  East 
Texas  Chest  Hospital,  the  Texas  Chest  Foundation,  Mt.  Sinai  School  of  Medicine, 
the  National  Institute  of  Occupational  Safety  and  Health,  the  University  of 
Texas  Southwestern  Medical  School,  M.D.  Anderson  Hospital  and  Tumor  Clinic, 
and  Baylor  University  College  of  Medicine. 

In  1972,  when  the  asbestos  plant  in  Tyler,  Texas,  was  closed  after  continuous 
operation  from  1954,  employees  of  the  asbestos  plant  completed  a  period  of 
prolonged  exposure  to  inhaled  amosite  asbestos  fibers.  As  a  consequence  of 
this  exposure,  many  of  the  former  employees  will  develop  cancer,  mainly  broncho- 
genic carcinoma,  and  die  from  this  disease  unless  some  type  of  successful  inter- 
vention is  undertaken.  Some  of  the  workers  already  have,  or  may  be  expected 
to  develop  mesothelioma,  asbestosis,  and  other  asbestos-related  respiratory 
disorders.  Furthermore,  it  is  believed  that  members  of  the  workers'  families, 
those  who  worked  in  service  establishments  handling  workers'  clothes,  etc., 
workers  in  commercial  gardening  firms  using  quantities  of  burlap  bags  pur- 
chased from  the  asbestos  plant,  and  other  temporary  workers  assigned  to 
load/unload  asbestos  from  the  railroad  cars,  may  also  be  at  an  excessive  risk. 
There  is  also  some  concern  regarding  the  general  population  in  the  geographic 
area  of  the  asbestos  plant. 

The  project  is  being  undertaken  for  the  following  reasons:  to  make  available 
to  the  asbestos  workers,  their  families,  and  others  who  may  have  been  exposed 
to  this  carcinogen  in  Tyler  medical  and  scientific  expertise  and  technology 
currently  in  existence  or  under  development;  to  prevent  or  lessen  the  impact 
of  asbestos-related  diseases  in  this  group  of  people  through  the  earliest 
possible  diagnosis  of  incipient  lung  cancer;  to  demonstrate  to  the  medical 
community  both  in  Tyler  and  elsewhere  the  applicability  of  state-of-the-art 
medical,  scientific,  and  technological  capabilities  and  developments;  and 
finally,  this  project  represents  a  unique  opportunity  to  study  the  patho- 
genesis and  detection  of  lung  cancer  induced  by  asbestos,  in  order  to  further 
develop  and  evaluate  control  measures  for  the  prevention  of  this  disease.  Be- 
cause of  the  long-term  pathogenesis  of  some  of  the  respiratory  diseases  being 
studied  here,  several  aspects  of  this  project  may  continue  for  as  long  as 
twenty  to  thirty  years. 

The  primary  facility  at  which  this  project  is  being  conducted  is  the  East 
Texas  Chest  Hospital  in  Tyler,  Texas.  This  hospital  is  the  main  facility  of 
the  State  of  Texas  Department  of  Health  for  education  and  research  activities 
in  all  chest  diseases.  Former  plant  employees  and  a  control  group  are  being 
encouraged  to  come  to  the  hospital  every  six  months  for  a  two-hour  battery 
of  tests,  including  physical  examination,  chest  x-ray,  and  sputum  cytology. 
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The  specimens  for  microscopic  examination  of  cells  are  being  obtained  from 
the  workers'  lungs  through  deep  cough  samples.  Abnormal  cells  in  the  sputum 
may  indicate  lung  cancers  too  small  to  be  detected  by  other  methods.  Addition- 
al procedures  include  taking  comprehensive  medical  histories,  measuring  the 
breathing  capacity  of  each  worker's  lungs,  and  collecting  blood  samples  from 
each  individual  to  be  stored  for  immunologic  and  biochemical  evaluation. 

At  the  present  time,  several  sub-studies  involving  the  Tyler  cohort  are 
contemplated  by  the  National  Cancer  Institute,  but  these  are  still  in  the 
planning  stages.  They  include  a  study  of  the  families  of  the  asbestoes 
workers  (and  possibly  others  in  the  Tyler  area  who  resided  in  the  workers' 
homes,  workers  who  loaded/unloaded  asbestos  from  railroad  cars,  employees 
of  commercial  gardening  firms  who  used  surplus  burlap  bags  from  the  asbestos 
plant,  non-asbestos-worker  residents  of  the  Tyler  area,  and  individuals  who 
provided  services  to  the  asbestos  workers),  all  of  whom  may  also  have  had  a 
significant  amount  of  exposure  to  the  asbestos.  An  educational  program  to  alert 
all  individuals  who  may  have  had  significant  exposure  to  the  asbestos  in 
the  Tyler  area  has  already  begun.  It  is  likely  that  special  projects  will  be 
initiated  during  the  course  of  the  Tyler  Study  (e.g.,  determining  the  useful- 
ness of  certain  biological  markers,  screening  for  gastrointestinal  cancers, 
etc). 

The  Tyler  project  has  been  in  operation  since  June  1974.  The  clinical  and 
laboratory  activities  were  initiated  as  quickly  as  possible  in  order  to  provide 
maximum  benefits  to  the  workers.  A  considerable  amount  of  operational  work 
has  been  performed  including  locating  workers,  taking  histories,  screening 
subjects  and  controls,  evaluating  the  results  of  the  examinations,  and 
referring  workers  in  need  of  treatment  to  physicians. 

Mr.  Weiss  has  been  instrumental  in  planning  and  establishing  a  Statistical, 
Data  Management  and  Coordinating  Center  (SDMCC)  for  the  study.  The  center  is 
responsible  for  assuring  that  enough  data  are  being  gathered  on  each  subject; 
that  a  complete  and  proper  set  of  project  forms  is  put  into  use;  that  the 
project  itself  is  well-designed  and  scientifically  sound;  that  the  data 
gathered  are  as  complete,  accurate  and  consistent  as  possible,  and  that 
preliminary  (and  eventually  final)  data  are  interpreted  and  disseminated 
quickly  to  the  investigators  participating  in  the  Study.  Furthermore,  a 
computerized  data  management  and  statistical  computing  system  will  be  devel- 
oped under  this  SDMCC  contract  in  order  to  support  the  clinical  and  office 
activities  in  Tyler,  maintain  the  patient  registry,  store,  purify,  retrieve 
and  synthesize  the  large  amount  of  complex  data  being  gathered  on  each  subject, 
and  facilitate  the  analysis  of  the  Tyler  data  independently  and  the  compara- 
tive analyses  of  the  Tyler  data  with  those  from  the  Paterson  cohort  and  other   ( 
similar  studies.  This  contract  will  also  provide  resources  to  assist  the 
NCI  Project  Officers  in  the  planning,  evaluation  and  coordination  of  all 
aspects  of  the  Study  as  it  is  presently  constituted,  and  as  it  may  evolve 
over  time. 

Mr.  Weiss  prepared  the  RFP,  Contract  Workscope,i  Project  Plan,  and  other 
material  for  the  SDMCC  contract,  participated  in  the  selection  of  the 
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contractor  and  in  the  organization,  staffing  and  start-up  of  the  patient 
registry.  Mr.  Weiss  also  participated  in  a  comprehensive  review  of  the 
operation  in  Tyler  and  he  has  been  working  closely  with  all  of  the 
participants  in  the  project  to  coordinate  their  activities  with  those  of 
the  Statistical,  Data  Management  and  Coordinating  Center,  which  will  be 
located  at  the  University  of  Texas  in  Houston. 

Clinical  Center  Hospital  Information  System 

The  Clinical  Center's  Office  of  Clinical  and  Management  Systems  (OCMS)  has 
recently  entered  into  a  contract  with  the  Technicon  Medical  Information 
Systems  Corporation  for  the  installation  and  maintenance  of  a  compturized, 
CRT-based  hospital  information  system.  Implementation  is  scheduled  for 
September  1976.  Upon  implementation,  all  nursing  stations  and  service 
departments  will  be  "on-line"  to  the  Technicon  computers  located  in 
Fairfield,  New  Jersey,  and  in  addition,  a  data  link  to  the  existing  NIH 
Clinical  Center's  Honeywell  Laboratory  Information  System  is  also  antici- 
pated. The  hospital  system  will  encompass  the  entire  Clinical  Center's 
operations  involving  patient  care  and  clinical  and  laboratory  services. 
According  to  OCMS,  the  system  should  be  a  valuable  resource  to  NCI's 
investigators  by  providing,  via  computer,  the  core  of  demographic,  labor- 
atory and  base-line  patient  data  so  essential  to  the  administration  of 
clinical  research  protocols.  The  ADPMS  has  several  serious  concerns  about 
the  potential  viability  of  this  system  as  a  research  mechanism. 

An  informal  committee  has  been  established  to:  (1)  assure  that  the  unique 
or  special  requirements  of  each  of  the  clinical  center's  departments, 
branches  or  laboratories,  are  considered  in  the  design  of  the  system 
so  that  it  meets  these  requirements:  (2)  to  assure  compatibility  of  the 
new  system  with  the  NIH  environment  so  that  the  system  conforms  with  the 
manner  in  which  research  and  clinical  activities  are  conducted  at  NIH;  and 
(3)  to  coordinate  implementation  of  the  new  system  so  that  there  will  be  a 
minimal  impact  on  on-going  studies  and  clinical  activities. 

Mr.  Stump  was  asked  to  represent  the  Radiation  Therapy  Branch,  DCT,  the 
Immunology  Branch,  DCBD,  and  the  Metabolism  Branch,  DCBD  in  these 
proceedings.  It  is  anticipated  that  he  will  remain  closely  involved  in 
this  effort  through  the  implementation  and  conversion  phases. 

Division  of  Cancer  Research  Resources  and  Centers 

AACI  Data  Processing  Committee 

The  Cancer  Centers  Program  has  been  established  to  develop  multi-disciplinary 
cancer  centers  which  can  engage  in  clinical  and  basic  research  and 
upgrade  cancer  care  in  surrounding  communities.  The  Association  of 
American  Cancer  Institutes,  (AACI)  has, in  support  of  this  program, 
designed  a  Comprehensive  Plan  for  Developing  Cooperative  Action  and  Common 
Practices  among  Cancer  Institutes.  This  plan  consists  of  twelve  activities 
or  tasks  in  which  all  the  member  institutions  of  the  AACI  are  participating. 
One  of  these  tasks  addresses  the  problem  of  assuring  more  effective  and  more 

309 


Z01-CP-04269-05-B 

efficient  use  of  the  computer  in  Cancer  Center  research  programs  and 
clinical  activities. 

At  the  request  of  Mr.  Richard  Sherbert,  AACI/NCI  Program  Coordinator, 
Mr.  Weiss  and  Mr.  Stump  drafted  a  statement  of  NCI  policy  pertaining  to 
the  activities  of  the  AACI  Data  Processing  Committee  of  which  Mr.  Weiss 
is  a  member.  A  list  of  proposed  objectives  and  priorities  was  also  drafted 
for  presentation  to  the  Committee  to  assure  that  its  mission  was  consis- 
tent with  NCI  policy,  while  still  recognizing  the  independent  nature, 
diverse  interests  and  differing  philosphical  and  administrative  charac- 
teristics of  each  member  institution.  The  ADPMS  feels  that  the  AACI, 
through  its  Data  Processing  Committee,  is  an  excellent  forum  to  bring 
together  in  a  coordinated  and  cooperative  manner,  all  of  the  expertise 
necessary  to  assure  the  effective  utilization  of  the  computer  in  each 
institution.  ADPMS  consultation  to  Mr.  Sherbert  and  participation  on 
the  AACI  Data  Processing  Committee  is  expected  to  continue  at  a  relatively 
low  level . 

Other  NCI  Activities 

Mr.  Stump  continues  to  serve  as  the  Executive  Secretary  of  the  Clinical 
Oncology  Computer  Systems  WorkTJng  Group.  This  group  is  comprised  of 
investigators  interested  in  th'a  application  of  computers  to  biomedical 
research  and  in  developing  and  sharing  common  solutions  to  their  data 
management  and  statistical  computing  requirements.  This  year's  program 
has  been  highlighted  by  discussions  on  the  evaluation  of  radioimmunoassays 
via  computer  routines  developed  by  Dr.  David  Rodbard,  NICHD.  Guest 
lecturers  from  several  universities  and  medical  institutions  will  be 
invited  to  participate  in  this  year's  program. 
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NIH  Collaborative  Activities 

WEiSS,  T:  Chairman,  Contract  Review  Committee,  Division  of  Heart  and  Vascular 
Diseases,  NHLI,  Central  Coordinating  Center  for  Lipid  Research  Studies, 
Department  of  Biostatistics,  University  of  North  Carolina. 

WEISS,  T:  Member,  Site  Visit  Committee,  Division  of  Heart  and  Vascular 
diseases,  NHLI,  Central  Coordinating  Center  for  Multiple  Risk  Factor 
Intervention  Trial,  Department  of  Biostatistics,  University  of  Minnesota. 

LARSON,  J. :  Member,  Grant  Application  Review  Committee,  Division  of 
Extramural  Affairs,  NHLI,  University  of  Virginia:  Screening  and  Registra- 
tion of  Hypertensive  Patients. 

STUMP,  J.M. :  Consultant,  Transplantation  Branch,  NIAID,  Kidney  Transplant 
Histocompatibility  Study,  Statistical  Center,  Naval  Research  Biological 
Laboratories, 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  conduct  research  in  statistical  methods  with 
particular  emphasis  on  those  appropriate  to  the  analysis  of  data  from  clinical 
and  diagnostic  trials  and  epidemiological  studies  of  cancer.  Many  of  the 
problems  studied  under  this  project  arise  from  the  consultative  activities  of 
the  Section.  In  the  past  year  this  research  has  included  an  investigation 
of  the  Mantel-Haenszel  procedure  for  early  stopping  in  survival  time  studies, 
an  investigation  of  tests  for  interaction  for  multiple  2x2  tables, 
determination  of  optimal  treatment  using  initial  covariate  information  in  the 
analysis  of  clinical  trial  data,  an  investigation  of  situations  in  which 
unequal  sample  sizes  are  appropriate  in  comparative  trials,  development  of  a 
method  for  analyzing  heterogeneity  among  indirect  standardized  mortality  ratios, 
and  computation  of  percentage  points  for  the  asymptotic  distributions  of  the 
one  and  two  sample  Kolmogorov-Smirnov  statistics  for  truncated  and  censored 
data.  Preliminary  work  has  been  accomplished  on  comparison  of  various 
survival  models  incorporating  covariate  information  and  will  be  continued 
in  the  coming  year. 
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Project  Description 


Many  statistical  problems  arise  in  the  consultative  activities  of  the 
Section  (see  Project  No.  Z01-CP-04260-16-B) .  The  investigation  of  these 
problems,  the  development  of  new  statistical  methods,  and  adaptation  of 
existing  methods  for  special  problems  constitute  an  important  aspect  of 
the  work  of  the  Clinical  and  Diagnostic  Trials  Section.  The  basic  objective 
of  this  work  is  to  enrich  the  repetoire  of  statistical  methods  appropriate 
for  the  analysis  of  clinical  trial  data  and  therefore  emphasis  is  placed  on 
statistical  applications.  However,  statistical  theory  and  application  are 
so  closely  related  that  some  of  the  work  has  a  distinctly  theoretical  flavor. 
The  research  conducted  under  this  project  covers  a  wide  spectrum  of  topics. 
The  main  subjects  which  have  been  studied  during  the  past  year  are  summarized 
below. 

Treatment  of  Choice  Problem  for  Clinical  Trials: 


Dr.  Byar  and  .Mr.  Corle  have  suggested  methods  for  finding  an  optimal 
treatment  for  subsets  of  patients  in  a  randomized  clinical  trial,  even  when 
no  treatment  preferences  exist  overall.  Such  methods  are  based  on  an  analysis 
of  patient  covariates. 

Tests  for  Interaction  in  Multiple  2x2  Tables: 

Drs.  Koziol,  Byar,  Gail,  and  Green  are  collaborating  with  Dr.  Charles  Brown 
and  Nathan  Mantel  in  comparing  the  performance  of  various  approximations  to 
the  exact  conditional  test  for  interaction  in  2x2  tables.  Analyses  based  on 
such  tests  may  be  used  to  justify  methods  for  combining  data  from  independent 
2x2  tables  or  to  detect  important  interactions,  for  example  between  study 
factors  and  patients'  responses  to  treatment. 

Early  Stopping  Using  the  Mantel -Haenszel  Procedure: 

Drs.  Muenz,  Green,  and  Byar  have  studied  the  properties  of  the  maximum  in 
a  sequence  of  Mantel -Haenszel  statistics  for  a  clinical  trial  of  fixed  size. 
This  statistic  can  be  used  for  early  stopping  and  for  repeated  analysis  of 
accruing  survival  data. 

The  Asymptotic  Distributions  of  the  One  and  Two  Sample  Kolmogorov-Smirnov 
Statistics  for  Truncated  and  Censored  Data: 

Drs.  Koziol  and  Byar  have  computed  critical  values  under  truncation  and 
censorship  to  adapt  these  statistics  to  goodness-of-fit  testing  and  two- 
sample  comparisons  of  survival  curves  in  clinical  trials. 
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Value  Systems  for  Comparing  Three  or  More  Independent  Multinomial  Trials: 

Drs.  Gail  and  Ware  extended  previous  work  to  the  comparison  of  three  or  more 
independent  multinomials. 

Unequal  Allocation  in  Comparative  Trials: 

Drs.  Gail,  Williams,  Brown,  and  Byar  considered  retrospective  and  prospective 
clinical  studies  for  which  unequal  numbers  of  controls  and  cases  may 
profitably  be  used,  and  they  quantified  the  optimal  allocation  ratio. 

A  Method  for  Analysing  Diagnostic  Tests  When  the  Investigator  Has  Chosen  the 
Cutoff  Value  a  posteriori  to  Minimize  Misclassification: 

Drs.  Gail  and  Green  showed  that  a  generalization  of  the  one-sided  two-sample 
Kolmogorov-Smirnov  test  may  be  used  to  evaluate  diagnostic  tests  for  which 
cutoff  values  were  chosen  a^  posteriori  to  minimize  misclassification. 
Appropriate  significance  tests  are  given  for  this  situation. 

Critical  Values  for  the  One-Sided  Two-Sample  Kolmogorov-Smirnov  Test: 

Drs.  Gail  and  Green  computed  critical  values  for  this  two-sample  test,  which 
is  applicable  to  survival  data. 

Analysis  of  Heterogeneity  for  Indirect  Standardized  Mortality  Ratios  (SMRs): 

By  analogy  to  analysis  of  variance.  Dr.  Gail  partitioned  the  variability  in 
a  set  of  SMRs  into  within-group  and  between-group  heterogeneity,  and  he 
applied  these  techniques  to  show  that  95%  of  melanoma  SMR  heterogeneity  from 
the  Third  National  Cancer  Survey  incidence  data  can  be  accounted  for  by 
grouping  cities  into  three  latitude  zones. 

Selecting  Survival  Models  Incorporating  Covariate  Information: 

Drs.  Byar,  Koziol,  and  Green  have  begun  work  on  statistical  methods 
appropriate  for  choosing  which  of  several  mathematical  models  best  describes 
a  given  set  of  data.  The  models  under  study  relate  survival  to  a  set  of 
initial  characteristics  (covariates) .  The  complexity  of  these  models  requires 
extensive  computer  studies  to  examine  the  properties  of  the  proposed 
statistical  tests. 

Cramer-von  Mises  Statistic  for  Randomly  Censored  Data: 

Drs.  Koziol  and  Green  have  adapted  this  goodness-of-fit  test  to  survival 
data.  These  methods  are  particularly  appropriate  in  competing  risk  analyses 
where  the  goal  is  to  examine  cause-specific  survival  experience. 
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On  Combining  Independent  Non-Central  Chi-Square  Statistics: 

Drs.  Koziol  and  Perlman  are  studying  methods  for  combining  evidence  from 
several  independent  experiments. 

Multivariate  Non-Parametric  Tests  for  Shift  Alternatives: 

Dr.  Koziol  has  developed  non-parametric  methods  for  detecting  shifts  in 
location  in  a  sequence  of  independent  multivariate  observations.  This  work 
includes  the  asymptotic  distribution  of  multivariate  signed  rank  tests. 
This  work  may  have  application  in  quality  control  of  multiphasic  screening 
programs. 

Significance  to  the  Program  of  the  Institute: 

Much  of  the  work  described  above  is  directly  applicable  to  the  analysis  of 
data  collected  in  clinical  trials  of  the  treatment  of  cancer,  analysis  of 
data  related  to  diagnosis  and  screening  of  cancer,  and  to  epidemiologic 
studies  of  cancer.  Beyond  that  the  opportunity  to  engage  in  research  in 
statistical  methods  is  a  necessary  and  important  aspect  of  the  work  of  a 
consulting  statistician.  The  prestige  of  the  National  Cancer  Institute  as 
a  leader  in  biomedical  research  is  enhanced  by  having  on  its  staff 
statisticians  of  a  high  caliber  who  have  made  original  contributions  to 
their  own  discipline.  Looking  at  it  from  another  point  of  view,  the 
opportunity  for  professional  recognition  by  means  of  original  research 
publications  is  essential  in  attracting  to  the  Institute  talented  statisticians 
of  the  \/ery   highest  caliber.  Statistical  theory  and  applied  methodology  is 
a  rapidly  expanding  field.  If  the  '^ery   best  and  most  useful  methods  are  to 
be  used  in  analyzing  data  related  to  cancer  then  such  individuals  are 
essential  to  the  program  of  the  Institute. 

Proposed  Course  of  the  Project: 

Most  of  the  separate  projects  described  in  this  report  have  been  completed, 
but  some  will  be  continued  into  the  next  year.  Noteworthy  among  these  is 
the  problem  of  selecting  survival  models  incorporating  covariate  information. 
Drs.  Byar,  Koziol,  and  Green  will  continue  to  work  on  this  problem.  Dr.  Gail 
will  continue  work  already  begun  related  to  goodness-of-fit  tests  for  the 
exponential  survival  distribution.   In  general  the  statistical  research 
projects  are  suggested  by  problems  which  arise  in  our  consulting  work,  so 
we  anticipate  than  many  new  problems  will  be  studied  as  they  come  to  our 
attention  in  the  next  year.  The  Section  will  continue  a  program  of  balanced 
activities  divided  between  research  and  consultation,  theory  and  application. 
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Publications 
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Ware,  J.  H.  and  Byar,  D.  P.:  Methods  for  the  analysis  of  censored  survival 
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Academic  Press  (in  press). 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1976 


Office  of  the  Chief 


AICHI  CANCER  CENTER  RESEARCH  INSTITUTE  (NOl-CP-23213) 
KUAKINI  HOSPITAL  AND  HOME  (NOl-CP-33216)         ' 

Title:  Study  of  Cancer  Among  Japanese  Migrants 

Contractor's  Project  Director:  Professor  Mitsuo  Segi  (NOl-CP-23213) 

Dr.  Grant  N.  Stemmemnann  (NOl-CP-33216) 

Project  Officer  (NCI):  Mr.  William  Haenszel 

Objectives:  The  purpose  of  these  contracts  is  to  collect  data  bearing  on  the 
reasons  for  the  differences  in  cancer  incidence  between  Japanese  on  the  home 
islands  and  the  Japanese  migrant  populations  in  Hawaii  and  California.  The 
objective  is  to  sort  out  those  aspects  of  common  cancers  which  may  be 
genetically  involved  and  those  which  may  derive  from  aspects  of  the 
environment  or  some  mixture  of  the  two. 

Methods  Employed:  Standard  demographic  techniques  have  been  employed, 
including  case-control  and  cohort  studies.  The  matched  case-control 
technique  is  particularly  useful  in  this  kind  of  study.  Pathology  protocols 
have  been  completed  for  cases  in  the  study  series  for  several  sites 
(stomach,  colon,  rectum)  and  considerable  emphasis  has  been  placed  on  the 
correlation  of  the  epidemiological  and  pathology  findings.  In  preparation 
for  later  case-control  studies  of  prostate  cancer,  latent  prostate  cancer  is 
being  studied  in  5  groups  of  patients.  A  cohort  of  Hawaiian  Japanese  males 
assembled  by  the  National  Heart  and  Lung  Institute  for  studies  of 
cardiovascular  disease  are  now  being  examined  for  information  relevant  to 
gastrointestinal  cancers  and  their  subsequent  cancer  morbidity  experience 
will  be  monitored. 

Major  Findings:  The  cancer  risks  for  Japanese  migrants  differ  from  those 
observed  in  Japan;  the  migrant  risks  are  higher  for  lung,  colon,  rectum, 
prostate  and  lower  for  stomach  while  little  change  has  been  observed  for 
breast  among  post-menopausal  women.  The  case-control  studies  show  an 
excess  consumption  of  salted  and  dried  fish  and  pickled  "salted"  vegetables 
some  of  which  are  rich  in  secondary  amines,  by  stomach  cancer  patients.  Since 
nitrites  and  secondary  amines  can  be  synthesized  in  vivo  into  nitrosamines, 
potent  carcinogens,  a  possible  etiology  is  suggested  for  further  study. 

Latent  prostate  cancer  is  almost  as  common  in  Japanese  as  in  Americans  though 
Japanese  have  little  clinical  cancer  of  this  site.  A  possible  resolution  of 
this  anomaly  has  been  contributed  by  Dr.  Akazaki,  who  has  described  and  defined 
two  types  of  latent  carcinoma--proliferative  and  non-proliferative.  The 
gradient  in  prevalence  of  the  proliferative  type  lesion  in  his  autopsy  studies 
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of  specimens  from  Japan  and  Hawaii  Japanese  corresponds  closely  to  the 
gradient  in  incidence  of  clinical  prostatic  carcinoma  in  the  two  populations. 
The  important  feature  of  the  Hawaii  Japanese  males  is  the  greater  amount  of 
proliferation  and  not  their  unremarkable  overall  prevalence  of  occult 
lesions,  which  suggests  the  presence  of  some  promoting  factor  in  the  migrant 
male  population. 

Case-control  studies  of  Hawaiian  Japanese  revealed  excess  risks  for  persons 
who  regularly  ate  Western-style  meals  only.  The  similarity  in  findings  for 
Issei  and  Nisei  sharply  contrasts  with  results  previously  reported  for  stomach 
cancer  in  Issei  and  Nisei,  where  the  reduced  risk  among  persons  regularly 
eating  Western-style  meals  only  was  limited  to  the  second-generation  Nisei. 
Bowel  cancer  was  associated  with  consumption  of  specific  foods.  Bowel  cancer 
patients  ate  meats,  legumes,  and  starches  more  frequently,  with  the  case-control 
disparity  being  less  pronounced  for  individuals  consuming  starches  than  for 
those  eating  meat  and  legumes.  Beef  and  string  beans  were  the  major 
contributors  to  the  meat  and  legume  effects.  There  seemed  to  be  separate 
effects  for  beef,  string  beans,  and  starches,  and  the  case-control  contrasts 
were  strengthened  when  various  combinations  of  foods  were  considered.  The 
findings  have  stimulated  the  search  for  etiologic  factors  and  the  studies 
in  Hawaii  and  Japan  have  been  used  in  the  search  for  differences  in 
intestinal  flora  and  fecal  chemistry  between  the  native  and  migrant  Japanese. 
Specimens  for  bacteriological  and  chemical  study  have  been  and  are  continuing 
to  be  made  available  to  other  investigators  supported  by  NCI  research 
contracts  and  grants. 

Significance  to  NCI  Program  and  Biomedical  Research:  If  the  studies  in  these 
migrant  populations  elucidate  the  environmental  factors  involved  in  the 
incidence  of  certain  forms  of  cancer,  and  indicate  those  that  are  predominately 
environmental  and  those  which  are  predominantly  genetic,  then  it  may  be 
possible  to  apply  these  findings  to  the  United  States  population  for  purposes 
of  cancer  prevention  and  cancer  control. 

Proposed  Course:  These  two  contracts  are  expected  to  continue  for  several 
years  because  of  the  long  range  nature  of  these  studies.  The  male  cohort  of 
Japanese  being  followed  at  Kuakini  is  being  expanded  to  include  brothers 
and  may  be  further  expanded  to  include  sisters,  wives  and  daughters  for 
possible  breast  cancer  studies. 

Date  Contract  Initiated:  February  1972  (NOl-CP-23213) 

June     1971  (NOl-CP-33216) 

Current  Annual  Level:  $146,014  {NOl-CP-23213) 
$499,652  {NOl-CP-33216) 


( 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
FISCAL  YEAR  1976 

Office  of  the  Chief 

CALIFORNIA  STATE  DEPARTMENT  OF  HEALTH  (NOl-CP-33353) 

UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO  (NOl-CP-43383) 

CHARITY  HOSPTIAL  OF  LOUISIANA  (NOl-CP-43262) 

CONNECTICUT  STATE  DEPARTMENT  OF  HEALTH  (NOl-CP-61002 ) 

FRED  HUTCHINSON  CANCER  RESEARCH  CENTER.  SEATTLE  (NOl-CP-33246) 

RESEARCH  CORP.  OF  THE  UNIVERSITY  OF  HAWAII  (NOl-CP-53511) 

UNIVERSITY  OF  IOWA  (NOl-CP-43200) 

MICHIGAN  CANCER  FOUNDATION  (NOl-CP-43264) 

UNIVERSITY  OF  NEW  MEXICOTNOI-CP-33344) 

UNIVERSITY  OF  UTAH  (N0l7CP-43382) 

YALE  UNIVERSITY  (NOl-CP-33235) 

EMORY  UNIVERSITY  (NOl-CP-61027) 

GEOMET.  INC.  (NOl-CP-53522) 

BUREAU  OF  LABOR  STATISTICS  (NOl-CP-60501) 

COMMONWEALTH  OF  PUERTO  RICO  (NOl-CP-43386) 

Title:  Surveillance,  Epidemiology,  and  End  Results  Reporting  (SEER)  Program 

Project  Officer  (NCI):  Max  H.  Myers,  Ph.D. 

Objectives:  To  obtain  and  analyze  data  on  morbidity,  mortality,  and  survival 
from  population-based  registries,  to  identify  areas  for  epidemiologic  inves- 
tigations, and  to  initiate  preliminary  investigations  needed  to  develop 
epidemiologic  study  protocols. 

Methods  Employed:  The  National  Cancer  Institute  is  sponsoring  a  collabora- 
tive program  for  Cancer  Surveillance,  Epidemiology,  and  End  Results  Report- 
ing (SEER)  Program.  Paricipants  in  this  program  are  all  population-based 
registries,  covering  entire  states  or  geographically  specified  areas, 
usually  Standard  Metropolitan  Statistical  Areas.  The  Biometry  Branch  has 
professional  and  technical  responsibility  for  supervising  these  contracts. 
Basic  information  is  collected  on  all  patients  treated  for  cancer  in  the 
area,  area  residents  treated  outside  the  area,  as  well  as  anyone  dying  in 
the  area  where  cancer  is  mentioned  anywhere  on  the  death  certificate  --  or 
area  residents  dying  outside  the  area,  where  cancer  is  mentioned  anywhere 
on  the  death  certificate.  Periodic  follow-up  information  is  obtained  on  the 
vital  status  of  all  those  in  the  registries.  Data  are  submitted  annually  to 
NCI,  on  uniformly  formated  computer  tapes.  These  data  are  available  for 
analysis  as  well  as  for  providing  extensive  resource  for  special  studies. 

Core  epidemiological  staff  are  present  in  most  of  the  SEER  Programs.  These 
staff  members  will  review  the  morbidity  data  to  identify  epidemiological 
research  leads  that  should  be  investigated.  This  staff  will  develop  study 
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protocols  and  field  test  the  study  schedules.  Funding  for  such  proposals 
would  be  either  through  other  contract  or  grant  support  or  financial 
assistance  from  other  sources. 

Significance  to  NCI  Program  and  Biomedical  Research:  Information  on 
incidence,  survival,  and  mortality  from  a  representative  cross  section  of 
the  U.S.  population  is  required  on  a  continuing  basis  so  that  the  nature 
and  magnitude  of  the  cancer  problem  including  changes  over  time  can  be 
determined.  Through  close  scrutiny  of  variation  in  cancer  incidence  and 
survival  with  respect  to  geographic  and  demographic  characteristics  of 
the  population  and  differential  changes  over  time,  specific  etiologic 
hypotheses  will  emerge  which,  when  tested  via  special  study  mechanism, 
should  lead  to  the  identification  of  controllable  risk  factors.  Such 
research  is  an  integral  part  of  the  ultimate  goal  of  the  national  program: 
the  reduction  in  the  occurrence  of  and  mortality  due  to  cancer.  The  SEER 
Program  would  also  serve  in  the  evaluation  of  cancer  control  programs  con- 
ducted in  the  areas  covered  by  the  registries.  They  would  also  provide 
the  mechanism  for  identifying  jatients  who  had  suspicious  or  positive 
findings  on  screening  tests  but  were  either  not  followed  for  any  extended 
period  of  time,  or  were  lost  to  follow-up  and  were  eventually  diagnosed 
with  a  malignant  neoplasm.  A  system  of  record  linkage  between  the  cancer 
registry  and  employees  of  specific  industries  or  specific  types  of  occupa- 
tions would  provide  early  warning  of  po5.sible  occupational  carcinogenicity. 
This  would  significantly  reduce  the  time  when  cancer  hazards  would  be 
identified. 

Major  Findings:  Data  for  cases  diagnosed  during  1973  submitted  in  January 
1975  uncovered  a  number  of  problems  in  communication  of  NCI  program  needs 
as  well  as  disparity  among  participants  in  application  of  uniform 
abstracting/coding  procedures.  Also,  procedures  at  NCI  were  developed  for 
editing,  correcting  and  preparing  data  for  analysis.  While  these  data 
were  considered  preliminary  and  for  methodological  purposes  only,  they 
were  used  to  derive  estimates  of  cancer  incidence  for  1973  by  utilizing 
cancer  data  from  those  participants  who  had  an  established  population-based 
reporting  system. 

Significant  progress  has  been  made  on  the  development  of  sophisticated  data 
management  systems  by  two  program  participants.  Information,  detailed 
plans,  and  computer  programs  will  be  shared  between  these  groups  as 
feasibility  permits.  System  components  with  documentation  will  ultimately 
be  available  to  other  SEER  participants  and  to  other  groups  concerned  with 
developing  data  systems  for  maintaining  and  updating  patient  and  disease 
oriented  information. 

Four  participants  in  the  SEER  Program,  who  had  formerly  been  a  part  of  the 
End  Results  Program,  submitted  data  on  cancer  patient  survival  to  the  NCI 
in  September  1975.  These  data  for  patients  diagnosed  1950  through  1973  are 
providing  clinical  information  for  End  Results  in  Cancer,  Report  No.  5. 
This  report  will  provide  survival  trends  for  black  as  well  as  white  patients 
and  include  survival  by  histological  type  and  detailed  distributions  of 
trends  in  cancer  therapy  and  trends  in  stage  at  diagnosis. 
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The  nine  contractors  who  have  operational  cancer  patient  reporting 
systems  are  cooperating  with  the  World  Health  Organization  in  field 
testing  ICD(O),  the  proposed  nomenclature  for  cancer  morphology  and 
topography.  Modifications  suggested  by  the  field  trial  will  be  incor- 
porated into  the  final  version  set  for  publication  in  1976. 

Proposed  Course  of  the  Project:  For  participants  who  have  a  population- 
based  reporting  system  developed  within  the  last  two  or  three  years, 
considerable  effort  will  be  required  to  assure  that  data  being  submitted 
to  the  NCI  are  of  the  quality  and  completeness  required  for  an  effective 
cancer  surveillance  network.  The  Field  Liaison  Section  staff  in  coopera- 
tion with  training  staff  of  the  University  of  California  Medical  School 
in  San  Francisco  will  be  conducting  a  program  of  quality  control  visits, 
national  and  regional  workshops,  2-week  intensive  training  programs  and 
continued  development  of  instructional  materials. 


A  study  of  the  cost  associated 
extent  of  disease  and  diagnost 
cost  must  be  compared  with  the 
disease  data.  Results  from  th 
implementation  of  detailed  cod 
colon,  rectum  and  breast  which 
have  been  developed  and  field 
uterine  corpus  and  prostate, 
available  for  melanoma  of  the 


with  abstracting  and  coding  the  detailed 
ic  procedures  data  is  underway.  This 

cost  for  acquiring  summary  extent  of 
is  study  will  provide  some  guidance  regarding 
ing  schemes  for  cancer  sites  other  than 

are  already  in  force.  Coding  instructions 
tested  for  lung,  stomach,  uterine  cervix. 
Similar  descriptive  schemes  will  soon  be 
skin,  bladder  and  the  lymphomas. 


California  State  Department  of  Health  (NOl-CP-33353) 

University  of  California,  San  Francisco  (NOl-CP-43383) 

Charity  Hospital  of  Louisiana  (NOl-CP-43262) 

Connecticut  State  Department  of  Health  (NOl-CP-43203) 

Fred  Hutchinson  Cancer  Research  Center  (NOl-CP-33246) 

Research  Corp.  of  the  University  of  Hawaii  (NOl-CP-53511) 

University  of  Iowa  (NOl-CP-43200) 

Michigan  Cancer  Foundation  (NOl-CP-43264) 

University  of  New  Mexico  (NOl-CP-33344) 

University  of  Utah  (NOl-CP-43382) 

Yale  University  (NOl-CP-33235) 

Bureau  of  Labor  Statistics  (NOl-CP-60501) 

Emory  University  (NOl-CP-61027) 

Geomet,  Inc.  (NOl-CP-53522) 

Commonwealth  of  Puerto  Rico  (NOl-CP-43386) 

*Estimate 


Year 

FY-76 

Started 

Negotiated 

1962 

$734,438 

1974 

25,000 

1973 

247,878 

1963 

399,738 

1973 

40,768 

[)  1971 

465,550 

1973 

470,469 

1973 

824,582 

1973 

382,780 

1973 

300,000* 

1973^ 

543,903 

1975 

19,000 

1976 

193,621 

1975 

98,269 

1968 

No  FY-76 

funds 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1976 

ADP  Management  Section 

GEOMET  Incorporated  (NOl  CP  53522) 

Title:  SEER  and  Third  National  Cancer  Survey  Data  Processing  Support. 

Contractor's  Project  Director:  Jonathan  Cook 

Project  Officer  (NCI):  James  E.  Larson 

Objectives:  This  contract  provides  computer  systems  analysis  and  computer 
programming  support  to  the  Third  National  Cancer  Survey  and  the  Surveillance 
Epidemiology  and  End  Results  Program. 

Major  Findings; 

This  contract  is  developing  a  library  of  statistical  and  data  management 
computer  programs  for  use  in  the  ongoing  analysis  of  cancer  incidence  and 
survival  data  collected  by  the  Third  National  Cancer  Survey  (TNCS)  and  the 
SEER  Program. 

Over  one  hundred  computer  programs  were  completed  this  year  by  the  contractor 
primarily  to  support  cancer  incidence  and  hospitalization  cost  studies 
using  the  TNCS  data  base.  The  extensive  support  provided  by  the  contractor 
in  this  area  has  allowed  ADPMS  staff  members  James  Larson,  Valerie  Van 
Hoi  ten,  and  Mary  Cusano  to  concentrate  on  consultation  and  other  support 
activities  in  the  SEER  Program. 

Geomet  made  significant  contributions  to  the  research  and  analysis  efforts 
for  the  publication  of  Measurement  of  Ultra  Violet  Radiation  in  the  United 
States  and  Comparisons  with  Skin  Cancer  Data  and  HospitaTTzations  and 
Payments  to  Hospitals. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
See  Projects  Reports,  End  Results  SectTon,  Field  Liaison  Section, 
Demography  Section,  Biometry  Branch,  NCI. 

Proposed  Course:  Work  on  this  contract  will  continue  through  May  31,  1978. 
During  the  next  two  years,  this  proportion  of  SEER  support  work  is  expected 
to  increase  substantially  as  the  SEER  data  base  and  research  activities 
expand  and  as  the  Biometry  Branch  becomes  more  involved  in  the  operation  of 
the  participating  registries. 

Date  Contract  Initiated:  April  10,  1975 

Final  Contract  Level:  $760,000 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

FISCAL  YEAR  1975 


Office  of  the  Chief 

HEALTH  INSURANCE  PLAN  OF  GREATER  NEW  YORK  (NOl-CP-43278) 

Ti t1 e :  Evaluation  of  Periodic  Breast  Cancer  Screening  by  Mammography 

Contractor's  Project  Director:  Dr.  Raymond  Fink 

Project  Officer  (NCI):  Dr.  Philip  C.  Prorok 

Objectives:  A.  To  determine  the  frequency  with  which  a  screening 
technique  using  mammography  and  clinical  examination  can  detect  early 
breast  cancer. 

B.  To  establish  whether  such  screening  holds  substantial 
promise  for  improving  survival  rates  among  women  with  newly  diagnosed 
breast  cancer  and  for  lowering  breast  cancer  mortality  in  the  female 
population. 

C.  To  investiage,  through  a  prospective  study  of  women 
screened,  the  relationships  of  a  wide  range  of  parameters  to  the  develop- 
ment of  breast  cancer. 

D.  To  store  plasma  from  a  large  group  of  women  that  can  be 
retrieved  for  use  in  hormonal  and  immunological  studies  related  to  risk 
factors  and  etiology  of  breast  cancer. 

Methods  Employed:  This  is  a  combination  statistical-epidemiological- 
medical  study  in  which  a  study  population  receiving  clinical  examination 
plus  mammography  at  annual  intervals  and  a  control  group  of  30,000 
women  each  are  being  routinely  followed  for  breast  cancer  experience 
through  internal  Health  Insurance  Plan  files  and  through  review  of 
death  certificates.  Details  of  the  techniques  are  given  in  a  paper 
describing  the  methodology  and  initial  findings  of  this  study  entitled 
"Evaluation  of  Periodic  Breast  Cancer  Screening  with  Mammography"  by 
Sam  Shapiro,  Philip  Strax,  and  Louis  Venet,  JAMA  195:  731-738,  1966. 

During  one  reexamination  cycle  40  cc  of  blood  was  taken  from  women  in 
the  study  population  and  stored. 

Major  Findings:  Findings  to  date  strongly  suggest  the  usefulness  of  annual 
screening  which  includes  clinical  examination  plus  mammography.  Over  the 
short  run  period  of  7  years  of  follow-up,  the  study  group  of  women  have 
about  one- third  less  mortality  from  breast  cancer  than  those  in  the  control 
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group.  This  reduction  in  mortality  is  concentrated  among  women  over  50 
years  of  age.  The  differential  between  control  and  study  cases  in 
fatality  from  breast  cancer  is  almost  entirely  due  to  the  exceptionally 
low  rate  among  the  cases  detected  through  screening.  Both  the  clinical 
examination  and  mammography  contributed  to  this  favorable  situation 
but  mammography,  with  a  fatality  rate  of  only  2%  among  cases  detected 
in  the  absence  of  positive  clinical  findings  during  screening,  appears 
to  be  especially  important. 

In  examining  various  risk  factors  for  the  women  who  appeared  for  an 
initial  screening,  the  following  women  were  found  to  have  a  20-30% 
increase  in  risk  of  breast  cancer:  higher  educated  women,  Jewish  women, 
and  unmarried  women.  Increasing  age  at  first  pregnancy,  low  gravidity, 
and  menarche  at  ages  under  15  are  associated  with  a  50-100%  increase 
in  risk. 

Significance  to  NCI  Program  and  Biomedical  Research:  Early  diagnostic 
procedures  offer  considerable  promise  for  the  secondary  prevention  and 
potential  cure  of  cancer.  It  appears  that  the  combination  of  clinical 
examination  and  mammography  is  such  a  procedure,  and  is  being  extended 
to  other  populations.  The  role  of  mammography  alone  in  this  process  is 
being  investigated. 

Proposed  Course  of  Projects:  The  screening  part  of  the  study  is  complete 
and  the  emphasis  from  now  on  will  be  on  follow-up  and  data  analysis.  The 
women  will  be  followed  for  as  long  a  time  period  as  is  necessary  to  demon- 
strate whether  the  technique  is  truly  useful  as  an  early  diagnostic 
device  having  a  favorable  long  term  impact  on  mortality  from  breast  cancer. 
The  duration  of  this  study  is  contingent  upon  the  answers  to  the  questions 
implied  by  the  objectives. 

Supplemental  lines  of  inquiry  may  be  suggested  by  the  Breast  Cancer  Task 
Force.  Proposals  for  use  of  the  stored  blood  plasma  are  being  developed. 

Date  Current  Contract  Initiated:  November  1,  1962 

Current  Annual  Level :  $152,235 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
FISCAL  YEAR  1976 

Office  of  the  Chief 

ISRAEL  CENTER  FOR  REGISTRATION  OF  CANCER  AND  ALLIED  DISEASES  (NOl-CP-33351) 

Title:  Cancer  Incidence  Study  and  Registry  Assessment 

Contractor's  Project  Director:  Dr.  Ruth  Steinitz 

Project  Officer:  Mr.  William  I.  Lourie  Jr. 

Objectives:  By  producing  an  analysis  of  12  years  of  collected  cancer 
incidence  data,  not  only  establish  useful  epidemiologic  statistics,  but  also 
assess  and  change  the  data  collection  and  data  processing  systems.  From 
the  results  to  plan  further  specific  epidemiologic  studies. 

Major  Findings:  The  contract  has  increased  the  efficiency  of  registry 
functioning  by  changes  in  personnel  practice,  salary  scales,  computerized 
routine  data  processing,  analytic  procedures,  and  the  resulting  changes  in 
the  flow  of  the  work.  Final  12  year  report  is  in  process  of  preparation. 
Specific  study  proposals  have  been  developed.  A  high  level  advisory  commit- 
tee has  been  created  to  assure  continuance  of  the  registry,  to  aid  in  the 
determination  of  study  priorities  and  the  selection  of  project  directors, 
to  find  additional  sources  of  funding. 

Significance  to  NCI  Program  and  Biomedical  Research:  Because  of  the  large 
number  of  ethnic  and  immigrant  groups,  Israel's  cancer  data  have  unique 
epidemiologic  potential  and  fit  well  into  the  Branch's  collaborative  program 
concerning  studies  of  change  in  cancer  incidence  and  mortality  after  migra- 
tion. Of  major  interest  is  the  fact  that  specific  differences  in  cancer 
incidence  between  population  subgroups  are  reported  from  Israel  which  far 
exceed  those  found  between  different  population  groups  in  the  U.S.  Data 
from  the  population-based  Israel  Cancer  Registry  can  also  be  usefully  inte- 
grated in  analyses  of  data  generated  by  the  Branch's  SEER  Program  which  is 
also  population-based. 

Proposed  Course:  Continued  support  of  the  registry  especially  in  the  initia- 
tion of  proposed  studies.  Some  of  these  entail  more  detailed  analyses  of 
existing  data  such  as  detailed  cancer  site,  country  of  origin,  year  of_ 
immigration,  including  a  specific  series  based  on  histology.  In  addition, 
there  are  studies  requiring  the  collection  of  additional  data  with  focus 
upon  BCG  Immunization  and  Childhood  Leukemia,  Cancer  in  Tuberculosis 
Patients,  the  Joint  Occurrence  of  Congenital  Malformations  and  Tumors,  and 
the  planning  of  a  study  of  Cancer  in  Family  Members. 

Date  Contract  Initiated:  June  28,  1972 

Current  Contract  Level :  $59,895 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
Fiscal  Year  1976 


Office  of  the  Chief 

LOUISIANA  STATE  UNIVERSITY  MEDICAL  CENTER  (N01CP53521) 

Title:  Studies  of  Epidemiology  and  Geographic  Pathology  of  Cancer 

Contractor's  Project  Director:  Dr.  Pelayo  Correa 

Project  Officer  (NCI):  Dr.  James  L,  Murray 

Objectives:  This  project  has  been  expanded  since  last  year  and  now  involves 
several  objectives.  The  search  for  premalignant  lesions  in  the  large 
intestine  is  continuing,  and  attempts  are  being  made  to  correlate  the 
frequency  of  adenomatous  polyps  with  other  factors  such  as  diet,  cholesterol 
metabolism  and  atherosclerosis.  Laboratory  experiments  will  be  conducted  on 
the  possible  inhibition  of  nitrosamine  synthesis  in  order  to  test  part  of  the 
hypothesis  on  gastric  carcinogenesis.  Collaborative  international  studies 
will  be  continued  on  prostatic  cancer,  breast  cancer  and  premalignant  cervical 
lesions.  A  broad  objective  of  this  project  is  to  establish  collaborative 
research  programs  on  epidemiology  and  geographic  pathology  of  cancer  in 
various  Latin  American  countries. 

Methods  Employed:  Premalignant  lesions  in  the  large  intestine  are  identified 
by  a  careful  gross  and  microscopic  study  of  bowel  specimens  obtained  at 
autopsy  in  New  Orleans.  In  the  studies  on  inhibition  of  nitrosamine  synthesis, 
the  Ames  test  which  is  based  on  the  mutagenic  effects  of  carcinogens  in 
bacteria  will  be  used  as  well  as  various  methods  to  inhibit  the  induction  of 
cancers  in  rats  by  known  carcinogens.  In  order  to  develop  new  programs  of 
research  in  cancer  epidemiology  and  geographic  pathology  in  Latin  America, 
special  centers  or  groups  of  university-affiliated  researchers  with  competence, 
capability  and  interest  are  being  identified  and  contacted.  An  important 
first  step  in  the  development  of  such  programs  is  the  establishment  of  a  good 
local  cancer  registry. 

Major  Findings:  There  is  a  good  correlation  between  the  prevalence  of 
adenomatous  polyps  and  colon  cancer  risks  in  various  communities.  During  the 
past  three  decades  the  polyp  prevalence  in  whites  has  doubled  and  has  increased 
more  than  four  times  in  blacks.  This  study  of  autopsy  specimens  also  indicates 
that  there  is  no  longer  a  higher  prevalence  in  males.  Recent  work  in 
collaboration  with  investigators  in  Cali,  Colombia,  has  concentrated  on 
premalignant  lesions  of  the  stomach  and  has  resulted  in  a  proposed  etiologic 
hypothesis  on  which  several  new  papers  are  based.  The  hypothesis  calls  for 
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intragastric  synthesis  of  carcinogenic  nitrosamines  from  nitrates  and  amines 
in  the  diet.  Other  work  on  colon  cancer  is  also  focusing  on  effects  of  diet 
and  intestinal  flora.  Collaborative  research  with  Dr.  Akazaki  in  Japan  has 
shown  that  the  prevalence  of  latent  (occult)  prostate  carcinoma  does  not 
agree  with  the  incidence  and  mortality  data  in  different  countries.  The 
findings  indicate  the  more  important  role  or  promoter  factors  than  initiators. 

Significance  to  NCI  Program  and  Biomedical  Research:  The  recent  development 
of  working  hypothesis  on  the  etiology  of  stomach  cancer  is  considered  to  be 
a  major  step  forward  in  our  understanding  of  the  causes  of  this  disease. 
Definitive  studies  are  now  being  carried  forward  to  test  this  hypothesis.  It 
is  also  hoped  that  this  research  project  will  identify  those  epithelial  lesions 
which  are  epidemiological ly  related  to  colon  cancer.  This  will  not  only 
provide  clues  on  the  pathogenesis  but  will  identify  individuals  at  high  risk 
for  colon  cancer  and  provide  a  signal  of  exposure  closer  in  time  to  the 
contact  of  patient  and  environmental  factors.  The  cooperative  studies  in 
Latin  American  countries  will  offer  unique  opportunities  to  identify  important 
factors  associated  with  the  etiology  of  various  cancers. 

Proposed  Course:  This  contract  will  continue  for  several  years  and  will  serve 
as  a  focal  point  for  collaborative  studies  in  Latin  America. 

Date  Contract  Initiated:  January  1,  1975 

Current  Annual  Level:  $305,791 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH,  DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1976 


Clinical  and  Diagnostic  Trials  Section 

MASON  RESEARCH  INSTITUTE  (NOlCP-53524) 

Title:  Computer  Services 

Contractor's  Project  Director:  Anne  Kramer 

Project  Officer  (NCI):  Donald  K.  Corle 

Objectives:  This  program  provices  systems  design  and  computer  programming 
support  for  projects  in  the  Clinical  and  Diagnostic  Trials  Section. 

Major  Findings:  During  the  past  year  the  contractor  has  maintained  a 
Veterans  Administration  Cooperative  Urological  Research  Group  (VACURG) 
computer  system  comprised  of  approximately  80  computer  programs  which  edits 
new  data,  updates  master  files,  and  produces  a  semi-annual  report  containing 
numerous  tables  and  other  data  displays.  The  report  consists  of  120-150 
pages  of  extensive  tabulations  of  data.  The  results  are  derived  from  complex 
statistical  analyses,  sophisticated  data  handling  and  analytical  techniques, 
and  data  graphically  plotted  by  digital  computer.  Since  important  clinical 
decisions  are  based  on  this  report,  up-to-date  data  must  be  presented  as 
quickly  as  possible.  Much  of  the  computer  output,  therefore,  must  be  in  a 
form  suitable  for  direct  photographic  copying.  Before  the  report  can  be 
prepared,  the  data  bases  of  six  major  clinical  trials  are  updated  with 
follow-up  information  received  since  the  last  report,  and  then  submitted 
for  a  thorough  computer  editing. 

Mason  personnel  have  written  numerous  computer  programs  for  special  studies 
related  to  the  VACURG  study  and  for  other  selected  studies  in  which  the 
Section  participates.  This  often  involves  developing  computer  programs  to 
facilitate  the  study  of  properties  of  medical  and  demographic  data  utilizing 
complex  analytical  techniques  and  decision  rules.  One  such  study  involved 
an  analysis  of  data  from  the  Boston  Drug  Surveillance  Program  concerning  the 
relationship  of  reserpine  use  to  development  of  breast  cancer.  Data  tapes 
were  received  from  Boston  containing  information  on  some  13,000  women.  In 
addition  the  tapes  included  a  drug  dictionary  comprised  of  2,648  entries  and 
a  disease  or  diagnosis  dictionary  comprised  of  2,252  diagnoses.  The  analysis 
performed  was  intended  to  control  for  variables  which  had  not  been  used  in  the 
original  analysis.  These  included  occupation  of  husband,  parity,  race, 
diastolic  blood  pressure,  and  systolic  blood  pressure.  In  addition,  analyses 
were  performed  using  other  drug  categories  such  as  aspirin  containing  drugs, 
estrogens,  barbiturates,  thiazides,  and  tranquilizers.  This  analysis 
required  the  ability  to  handle  very  large  files  and  special  programs  had  to 
be  written  to  classify  patients  by  drug  use.  Existing  analytic  programs  for 
combining  multiple  contingency  tables  had  to  modified  for  use  in  this  study. 
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In  addition,  an  instruction  manual  is  maintained  to  facilitate  the  editing 
and  updating  of  the  data  files  and  the  generation  of  the  VACURG  semi-annual 
report.  The  manual  describes  the  steps  and  programs  used  to  accomplish  the 
above.  Analytic  programs  are  often  revised  and  generalized  so  that  they 
can  be  used  for  a  variety  of  problems.  Detailed  documentation  is  prepared 
for  these  programs  and  they  are  sometimes  sent  to  other  statistical  centers 
on  request. 

Proposed  Course:  This  contract  has  been  surprisingly  effective  in  meeting 
the  systems  design  and  computing  needs  of  the  Clinical  and  Diagnostic  Trials 
Section.  The  contract  may  be  expanded  in  the  next  year  to  include  two 
abstractor-data  technicians  in  order  to  assist  in  gathering  and  editing  data 
for  the  breast  cancer  studies  data  center  (see  Project  No.  Z01-CP-04260-16-B] 

Date  Contract  Initiated:  February  28,  1972 

Current  Contract  Level:  $93,058 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1976 


Office  of  the  Chief 


NORWEGIAN  PUBLIC  HEALTH  SERVICE  (N01-CP-43247) 
UNIVERSITY  OF  MINNESOTA  (N01-CP-333l5y 

Title:  Incidence,  Prevalence  and  Mortality  from  Cancer  in  Selected  Migrant 
Populations  (Norwegian) 

Contractor's  Project  Director:  Dr.  Einar  Pedersen  {NOl-CP-43247) 

Dr.  Leonard  Schuman  (NOl-CP-33325) 

Project  Officer  (NCI):  Mr.  William  Haenszel 

Objectives:  To  determine  the  reasons  for  difference  in  cancer  incidence  and 
mortality  in  sedente  populations  and  migrant  populations  of  the  same  ethnic 
and  genetic  composition. 

Methods  Employed:  Standard  epidemiologic  and  demographic  methods  including 
prospective  observations  on  defined  cohorts  and  case-control  studies. 

Major  Findings:  The  University  of  Minnesota  has  defined  a  cohort  of 
approximately  20,000  policyholders  in  an  insurance  company  that  has  a  high 
proportion  of  persons  of  Norwegian  descent  and  will  monitor  the  group 
prospectively  for  mortality  data.  The  contractor  has  also  carried  out 
case-control  interviews  for  gastrointestinal  cancer  among  persons  of 
Norwegian  descent  in  Minnesota  and  is  prepared  to  extend  field  work  to 
other  sites  at  a  later  date.  All  phases  of  the  cohort  and  case-control 
studies  in  Minnesota  are  closely  coordinated  with  the  ongoing  work  in 
Norway. 

The  introduction  of  a  personnel  identification  number  system  in  Norway  has 
made  record  linkage  a  simple  operation,  made  a  large  number  of  studies 
possible,  and  facilitated  keeping  track  of  cohorts  used  in  the  migrant 
studies.  The  personnel  identification  number  system  is  being  used  to  link 
current  study  records  with  data  from  the  1960  Norwegian  census  to  better 
identify  the  characteristics  of  various  population  groups.  This  enabled  a 
study  of  nickel  workers  to  be  accomplished  at  a  much  lower  cost  than  would 
be  possible  in  the  United  States  of  America. 

The  Norwegian  Registry  also  provides  one  of  the  means  for  doing  ad  hoc 
international  studies.  For  example,  there  is  interest  in  studying  the  effect 
of  differences  in  incidence  rates  for  such  sites  as  breast  and  large  bowel 
on  the  stage  at  diagnosis  and  the  survival  rates.  The  studies  are  done  more 
effectively  using  different  countries  for  study  populations.  A  comprehensive 
report  on  patient  survival  for  all  cancer  cases  diagnosed  in  Norway  between 
1953  and  1967  is  being  readied  for  publication. 
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Significance  to  NCI  Program  and  Biomedical  Research:  This  is  one  of  a  group 
of  migrant  studies  to  determine  those  elements  in  the  incidence  and  mortality 
from  cancer  which  may  be  related  to  environment  and  those  which  may  be 
related  to  genetic  factors.  Isolation  of  environmental  elements  may  be 
useful  in  cancer  prevention  within  the  United  States. 

Proposed  Course  of  Project:  This  project  in  Norway  and  Minnesota  will 
continue  for  several  more  years.  The  basic  migrant  study  will  continue  and 
analysis  of  the  data  on  respiratory  cancers  and  gastrointestinal  cancers  will 
be  accelerated.  New  studies  may  also  be  started  on  breast  cancer,  thyroid 
cancer  and  Hodgkin's  disease. 

Date  Contract  Initiated:  March  1964  (NOl-CP-43247) 

June  1966  (NOl-CP-33325) 

Current  Annual  Level:  $105,230  (NOl-CP-43247) 
$  22,557  {NOl-CP-33325) 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  C/NCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1976 


Office  of  the  Chief 

UNIVERSIDAD  DEL  VALLE  —  FUNDACION  PARA  LA  EDUCACION  SUPERIOR  (N01-CP-33286) 

Title:  Epidemiology-pathology  studies  of  cancer  in  Colombia 

Contractor's  Project  Director:  Dr.  Carlos  Cuello 

Project  Officer  (NCI):  Mr.  William  Haenszel 

Objectives:  To  determine  site-specific  cancer  incidence  in  Cali  and  other 

cities  in  Colombia,  to  correlate  the  morbidity  data  with  pathology  findings, 

and  to  conduct  epidemiological  studies  of  specific  sites  based  on  leads 
suggested  by  these  data. 

Methods  Employed:  The  cancer  morbidity  surveys  in  Cali  will  be  continued 
with  emphasis  on  variation  by  socioeconomic  class  and  place  of  birth. 
Internal  migration  within  Colombia  is  of  such  magnitude  that  two-thirds  of 
the  residents  of  Cali  were  born  elsewhere.  Cancer  morbidity  surveys  of  a 
limited  scale  and  duration  will  be  conducted  in  Cartegena  and  Medellin,     * 
cities  thought  to  have  greatly  different  site-specific  incidence. 

In  Cali  an  organ  bank  of  tissues  from  persons  dying  from  accidents  and  acute 
diseases  is  being  utilized  for  study  of  occult  tumors  and  malignant 
precursors  with  emphasis  on  stomach,  colon  and  cervix.  The  organ  bank 
findings  also  emphasize  the  distribution  by  place  of  birth  and  are  used  to 
complement  the  incidence  data  from  the  morbidity  surveys.  Similar  pathologic 
material  is  being  collected  in  New  Orleans  and  Hawaii.  Autopsy  studies 
directed  to  suspect  precursor  lesions  of  cancer  of  the  stomach  (intestinal 
metaplasia)  and  of  the  large  bowel  (polyps)  are  being  conducted  in  Cali, 
Medellin,  San  Josd  (Costa  Rica)  and  Sao  Paulo  (Brazil). 

Population  screening,  case-control  studies  of  diet  and  characterization  of 
suspect  environmental  factors  are  underway  in  the  department  of  Narino,  an 
area  presenting  very   high  stomach  cancer  risks. 

Major  Findings:  The  Cancer  Registry  of  Cali  has  assembled  the  incidence  data 
for  the  10-years  1963-72  for  publication  in  the  3rd  edition  of  Cancer  in  Five 
Continents.  Special  studies  are  continuing  on.  the  precise  localization  of 
large  bowel  cancer  lesions  and  their  histologic  characteristics.  Cali  is  at 
low  risk  to  bowel  cancer,  much  of  which  is  accounted  for  by  a  deficit  of  tumors 
in  the  sigmoid  colon.  Cali  has  been  shown  to  have  a  strong  social  class 
gradient  in  colon  cancer  (a  feature  not  seen  in  North  America  and  Western 
Europe)  with  the  upper  classes  having  risks  2  1/2  times  those  of  the  lower 
classes.  The  social  class  differences  in  anatomical  localization  of  large 
bowel  tumors  mimic  those  found  in  contrasts  of  high-  and  low-risk  countries. 
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studies  of  adenomatous  polyps  in  Cali  and  San  Josd  have  also  demonstrated 
these  populations  to  have  the  low  prevalence  characteristic  of  populations 
at  low  risk  to  large  bowel  cancer. 

The  comprehensive  epidemiologic  study  of  stomach  cancer  being  conducted,  in 
the  Department  of  NarifTo  has  revealed  strong  clustering  of  cases  that  may  be 
associated  with  nitrates  in  water  supplies  and  selected  food  items.  The 
observational  situation  is  \/ery   favorable  for  pursuit  of  diet  and  stomach 
cancer  relationships.  Studies  of  lymphoreticular  tumors  are  continuing  and 
are  directed  toward  elucidation  of  environmental  and  host  factors.  Some 
cooperative  efforts  with  the  International  Union  Against  Cancer  (UICC)  have 
been  developed.  The  collaborative  study  of  thyroid  cancer  with  investigators 
in  Hawaii  has  been  completed.  Occult  carcinomas  were  found  in  5.6%  of  the 
autopsy  samples  which  is  similar  to  that  found  in  the  United  States.  A  similar 
collaborative  study  on  prostate  cancer  is  being  conducted  with  investigators 
in  Japan  to  assess  the  frequency  of  occult  cancerous  lesions  in  the  male 
population.  A  histologic  study  of  cervical  cancer  is  underway  in  Cali  and 
a  mixed  cell  type  tumor  is  often  seen  which  does  not  fit  into  the  usual 
Reagan  classification  system. 

Significance  to  NCI  Program  and  Biomedical  Research:  This  contract  is 
producing  significant  data  for  comparative  studies  in  the  United  States  and 
elsewhere,  with  emphasis  on  areas  providing  the  greatest  contrasts  in  risks 
for  specific  cancer  sites. 

Proposed  Course  of  Project:  The  various  aspects  of  this  project  will  continue 
for  several  years.  Emphasis  will  be  placed  on  clinical  and  experimental 
studies  of  the  genesis  of  intestinal  metaplasia  and  carcinoma  of  the  stomach. 
New  collaborative  research  efforts  will  begin  with  investigators  in  Brazil 
and  Costa  Rica. 

Date  Contract  Initiated:  June  29,  1966. 

Current  Annual  Level:  $90,102 
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SUMMARY  REPORT 

CLINICAL  EPIDEMIOLOGY  BRANCH 

JULY  1,  1975  THROUGH  JUNE  30,  1976 

Mid-way  through  the  year  the  Epidemiology  Branch  was  split  into  the  Clinical 
Epidemiology  Branch  and  the  Environmental  Epidemiology  Branch.  By  this 
action,  it  was  hoped  to  give  increased  emphasis  to  chemical  carcinogenesis. 

The  primary  purpose  of  the  Clinical  Epidemiology  Branch  is  to  determine  who  is 
especially  susceptible  or  resistant  to  cancer,  and  why.  Specifically,  studies 
are  made  of  peculiarities  in  the  occurrence  of  cancer  in  persons,  families,  or 
ethnic  groups.  In  certain  circumstances  batteries  of  laboratory  tests  are 
applied  to  elucidate  subclinical  abnormalities  that  may  portend  a  high-risk 
of  cancer  or  reveal  new  understanding  ot  its  pathobiology.  Hypotheses 
generated  in  the  experimental  laboratory  are  tested  for  their  applicability  to 
man.  Conversely,  the  patterns  of  disease  occurrence  in  man  may  suggest 
biological  concepts  which  can  be  elucidated  in  the  experimental  laboratory. 
Evidence  is  sought  for  the  interaction  between  host  factors  and  environmental 
agents.  Steps  are  taken  to  develop  or  improve  resources  for  clinical 
etiologic  research.  We  encourage  the  reporting  of  etiologic  observations  as 
derived  at  the  bedside  by  alert  clinicians.  Workshops  are  convened  on 
promising  but  unfashionable  subjects,  and  the  Branch  serves  as  a  communication 
center  for  recent  clinical  advances  in  the  study  of  cancer  causation. 

Staff  Changes: 

In  dividing  the  Epidemiology  Branch,  5  professionals  were  assigned  to  the 
Clinical  Epidemiology  Branch:  Robert  W.  Miller,  M.D.,  Branch  Chief; 
Williafn  A.  Priester,  DVM,  Head  of  the  Epizoology  Section;  Frederick  P.  Li,  M.D., 
Head  of  the  Boston  Field  Station;  and  John  J.  Mulvihill,  M.D.,  Head  of  the 
Clinical  Genetics  Section.  Mark  H.  Greene,  M.D.,  who  joined  the  Epidemiology 
Branch  in  July  1975,  divides  his  time  between  the  two  new  Branches.  Dilys  M. 
Parry,  Ph.D.,  a  Canadian  geneticist,  joined  the  Branch  as  an  Associate 
Visiting  Scientist  in  February  1976.  Andrew  W.  Safyer,  M.S.,  a  Genetics 
Associate,  became  a  member  of  the  Branch  in  November,  1975.  Margaret  Ann 
Tucker,  a  4th  year  medical  student  at  Harvard,  spent  two  months  with  us 
primarily  in  family  studies,  and  Anthony  P.  Borzotta,  who  has  completed  2  years 
of  medical  school  at  Georgetown,  spent  three  months  with  us  in  etiologic 
studies  based  on  clinical  observations  concerning  bone  and  soft-tissue  sarcomas. 

Research  Program: 

Genetics  of  Human  Cancer: 

The  genetics  of  cancer  pertains  not  only  to  inheritance,  but  also  to 
effects  of  the  environment  on  body  (somatic)  cells  of  the  fetus,  child  or 
adult.  Through  clinical  observations  coupled  with  laboratory  research  new 
understanding  of  the  fundamental  biology  of  cancer  can  be  gained,  and  applied 
to  prevention  or  early  detection  of  neoplasia. 

Conferences:  Current  understanding  of  the  genetics  of  human  cancer  was 
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comprehensively  sumrnarized  at  a  Branch-sponsored  symposium  on  Persons  at 
High  Risk  of  Cancer,  in  December  1974  (1).  This  report  served  as  the 
foundation  in  organizing  a  2-1/2  day  conference  on  the  Genetics  of  Human 
Cancer,  held  in  Orlando,  Florida,  on  December  2-4,  1975.  It  was  attended  by 
about  110  scientists  including  delegations  from  the  U.S. -Japan  Cooperative 
Cancer  Research  Program  (Conmittee  on  Epidemiology)  and  the  counterpart  U.S.- 
USSR  Program  (Committee  on  Cytogenetics).  The  proceedings,  soon  to  be  sent 
to  the  publisher  (2),  should  become  a  standard  reference  work,  and  give 
substantial  impetus  to  what  has  been  an  underdeveloped  aspect  of  cancer 
research  in  man. 

Family  Studies:  A  primary  function  of  the  Branch  is  intensive  study  of 
selected  families  in  which  cancer  has  occurred  in  an  unusual  pattern;  i.e., 
clusters  of  cancers  of  the  same  cell  type,  of  certain  dissimilar  cell  types, 
or  of  cancers  and  certain  non-cancerous  disorders,  which,  when  they  occur 
together,  suggest  that  seemingly  dissimilar  diseases  have  origins  in  common. 
Studies  completed  during  the  year  concerned: 

a)  Varied  manifestations  of  a  familial  lymphoproliferative  disorder 

(4  members  with  malignancy,  1  with  Waldenstrom's  macroglobulinemia, 
and  4  of  9  healthy  adults  with  subclinical  immunological  defects, 
which  may  portend  high  risk  of  lymphoreticular  malignancy)  (3). 

b)  The  occurrence  of  acute  myelocytic  leukemia  in  3  (possibly  4) 
sisters,  1  of  whom  had  the  same  rare  immunological  defect  that  was 
found  in  a  5th  sister,  as  yet  free  of  the  neoplasm,  but  in  whom 
the  laboratory  abnormality  may  signify  a  preleukemic  state  (4). 

c)  Familial  male  breast  cancer  affecting  3  first-degree  relatives  in 
each  of  2  families,  with  preliminary  laboratory  data  suggesting  a 
defect  in  estrogen  production  or  metabolism  in  the  genesis  of  these 
neoplasms  (5). 

d)  The  additional  occurrence  of  cancers,  especially  of  the  breast  in 
females,  in  4  families  studied  previously  because  each  family  had  2 
children  with  soft-tissue  sarcomas  (6). 

e)  Occurrence  of  osteosarcoma  in  3  siblings,  congenital  fusion  of  the 
elbows  in  a  4th,  and  idiopathic  enlargement  of  the  red  blood  cells  in 
various  family  members:  a  familial  cancer  syndrome  with  diverse 
manifestations  possibly  in  consequence  of  bone-marrow  dysplasia  (7). 

f)  Chronic  lymphocytic  leukemia  (CLL)  in  a  father  and  4  of  his  5 
offspring;  3  of  the  4  with  leukemia  had  the  same  surface  immuno- 
globulins on  the  leukemic  cells,  suggesting  that  an  inherited  defect 
underlies  susceptibility  to  CLL  in  this  family  (8). 

g)  Glioblastoma  and  focal  nodular  hyperplasia  of  the  liver  in  2  sibs, 

1  of  whom  had  an  angiomatous  malformation  of  the  brain,  and  the  other 
had  syndactyly  and  multiple  colonic  polyps  --  an  array  of  findings 
which  suggests  a  hamartomatous  disorder  that  predisposes  to  brain 
tumors  (9). 
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h)  The  occurrence  of  childhood  cancer  among  sibs  seen  at  the  Boston 
Children's  Hospital  or  the  Sidney  Farber  Cancer  Foundation,  1940- 
1974:  32  sib-pairs  and  6  sibships  in  which  3  or  more  children  had 
cancer,  including  1  family  in  which  leukemia  occurred  in  2  of  5 
children  from  the  mother's  first  marriage,  and  in  1  of  2  children 
from  her  second  marriage;  and  another  family  in  which  1  child  had 
brain  tumor  and^  acute  leukemia,  a  second  child  had  brain  tumor  and 
lymphoma,  a  third  child  had  leukemia,  and  the  remaining  child  died 
in  infancy  of  cyanotic  heart  disease  (10). 

Ethnic  Studies:  A  review  of  data  largely  collected  by  the  Branch  (11) 
revealed  that  some  ethnic  differences  in  cancer  occurrence  are  apparently 
genetic  in  origin,  such  as  the  excess  of  multiple  myeloma  and  the  deficiencies 
of  Ewing's  tumor  and  testicular  cancer  among  U.S.  blacks  as  compared  with  U.S. 
whites.  Other  differences  represent  an  interaction  between  a  genetic  trait 
which  increases  the  risk  of  cancer,  as  in  xeroderma  pigmentosum,  particularly 
prevalent  among  Arabs,  who  are  at  high  risk  of  skin  cancer  induced  by  ultra- 
violet radiation.  There  may  also  be  genetically  induced  protection  against 
an  environmental  agent,  as  in  the  decreased  frequency  of  melanoma  of  the  skin 
among  blacks  whose  pigmentation  protects  them  against  ultraviolet  radiation. 
Some  differences  in  cancer  occurrence,  seemingly  ethnic,  appear  in  fact  to  be 
due  to  the  environment;  e.g.,  the  low  frequency  of  breast  cancer  in  Japan  as 
contrasted  with  higher  rates  among  women  of  Japanese  ancestry  living  in  the 
United  States.  Neuroblastoma  is  peculiar  because  of  its  low  rates  in  certain 
developing  countries,  perhaps  related  to  the  high  frequency  of  circulating 
parasites  in  those  areas.  Possibly  an  immunological  reaction  to  these 
organisms  is  transmitted  from  mother  to  fetus,  thus  impairing  development  of 
the  neoplasm  (11).  This  observation  from  a  simple  international  comparison 
of  epidemiologic  data  may  provide  a  basis  for  studying  how  immunologic 
reactions  to  parasites  relates  to  the  behavior  of  neuroblastoma  cells  in  vitro 
or  in  experimental  animals. 

The  Feature  in  Common  of  Persons  at  High  Risk  of  Leukemia:  In  1967, 
studies  of  persons  at  high  risk  of  leukemia,  either  inborn  or  environmentally 
induced,  revealed  that  each  group  was  characterized  by  a  visible  chromosomal 
abnormality,  though  not  of  a  single  type.  Review  of  the  recent  literature  on 
this  subject  (12)  indicates  that  this  finding,  originally  thought  to  apply 
only  in  rare  situations,  now  appears  to  apply  to  leukemia  in  general.  New 
methods  for  staining  chromosomes  (banding  techniques)  makes  it  possible  now  to 
identify  chromosomal  abnormalities  of  a  consistent  type  in  leukemias  of  various 
sorts  --  abnormalities  that  were  not  detectable  by  the  old  methods  of  staining. 

Other  Activities  in  Childhood  Cancer: 

Congenital  Anomalies  with  a  High  Risk  of  Wilms'  Tumor:  The  Branch  has 
played  a  leading  role  in  defining  birth  defects  that  carry  a  high  risk  of 
Wilms'  tumor.  A  check-list  of  such  anomalies  was  made  a  part  of  the 
university-based  National  Wilms'  Tumor  Study  (NWTS),  a  collaborative  effort 
initiated  in  1969.  Information  from  547  patients  revealed  the  same  high 
frequency  of  congenital  absence  of  the  iris  of  the  eye  as  was  first  described 
in  1964  by  the  Branch,  but  congenital  hemi hypertrophy  was  about  5  times  more 
common  than  originally  described.  This  increase  is  apparently  due  to  fuller 
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recognition  of  congenital  overgrowth  of  a  segment  of  the  body  in  patients  with 
Wilms'  tumor  (13).  Data  collected  by  the  Branch  on  this  neoplasm  has  led  to 
clinical  and  laboratory  observations  elsewhere  that  indicate  renal  dysplasia 
is  an  underlying  feature  of  the  various  disorders  that  carry  high  risk  of 
Wilms'  tumor.  A  unifying  concept,  Knudson's  hypothesis,  has  also  been 
generated  for  retinoblastoma,  neuroblastoma,  and  Wilms'  tumor,  based  in  part 
on  data  collected  and  published  by  the  Branch. 

Liver  Tumor  in  a  Child  with  Fanconi's  Anemia  with  Oxymetholone:  A  case- 
report  was  published  of  a  child  with  Fanconi's  anemia  treated  with  androgenic 
steroids,  who  was  found  at  autopsy  to  have  a  benign  tumor  of  the  liver  (14). 
In  the  6  previously  published  case-reports,  the  tumor  was  s^id  to  be  a 
hepatocarcinoma,  but  malignancy  was  documented  in  only  1  of  the  6. 

Communication:  A  major  obstacle  to  the  comprehension  of  the  etiology  of 
childhood  cancer  is  the  wide  dispersion  of  reports  on  the  subject  throughout 
the  medical  literature.  To  test  the  feasibility  of  focusing  attention  on 
this  underworked  aspect  of  oncology,  a  Childhood  Cancer  Etiology  Newsletter 
was  initiated  by  the  Branch  in  December  1973  (15).  About  8  articles  have  been 
summarized  monthly,  sometimes  with  a  brief  commentary.  The  letter  is  sent  to 
about  500  persons  interested  in  childhood  cancer  throughout  the  world.  The 
Newsletter  seems  to  have  increased  understanding  of  etiology,  has  led 
recipients  to  the  letter  to  bring  unusual  cases  to  light,  and  has  stimulated 
laboratory  research  and  our  own  thinking  about  the  causes  of  childhood  cancer. 

In  addition,  reviews,  have  been  prepared  for  publication  in  textbooks  or 
medical  journals  (16-27),  and  there  has  been  an  increase  in  the  number  of 
lectures  given  by  members  of  the  Branch  to  medical  students  and  to  the  staffs 
of  teaching  hospitals. 

Outcome  of  Therapy:  In  collaboration  with  the  Biometry  Branch,  a  report 
was  published  on  national  survival  trends  for  children  with  cancer,  1955-1971 
(28).  The  greatest  improvement  was  achieved  in  treating  Wilms'  tumor  and 
Hodgkin's  disease.  Survival  rates  have  long  been  high  for  children  with 
retinoblastoma  or  thyroid  cancer,  but  in  the  years  covered  by  the  study  little 
or  no  progress  was  made  in  increasing  survival  after  leukemia,  neuroblastoma, 
brain  tumors,  soft-tissue  or  skeletal  tumors,  or  lymphoma  other  than  Hodgkin's 
disease.  Better  results  have  since  been  reported  in  treating  certain  of  these 
neoplasms  at  cancer  centers. 

An  editorial  (29)  on  leukemia  probably  induced  by  radiotherapy  for  Wilms' 
tumor  extended  the  discussion  of  a  publication  concerning  5  such  cases,  4  of 
which  occurred  in  a  15-month  interval  --  well  above  the  expected  frequency  of 
leukemia  among  the  estimated  5,000  Wilms'-tumor  survivors  in  the  United  States. 

Prevention:  In  conjunction  with  the  Committee  on  Environmental  Hazards 
of  the  American  Academy  of  Pediatrics,  a  widely  circulated  report  was  issued 
on  the  effects  of  parental  cigarette-smoking  on  the  health  of  the  fetus  and 
child  (30).  Another  report  published  by  the  same  group  advised  pediatricians 
on  the  current  status  of  studies  concerning  the  hazards  of  asbestos  and  other 
carcinogens  in  drinking  water  (31). 
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Birth  Defects:  Application  of  Research  Techniques  from  Oncology  and 
Mutagenesis: 

In  an  attempt  to  give  fresh  Impetus  to  the  study  of  birth  defects,  the 
Branch  and  the  Institut  de  la  Vie  (Paris)  co-sponsored  a  conference  of 
teratologists,  oncologists  and  experts  in  mutagenesis.  In  recent  years  there 
has  been  a  substantial  and  productive  interaction  between  the  last  two, 
partially  because  of  the  favored  support  for  cancer  research. 

The  3-day  meeting  was  attended  by  about  90  scientists  from  Europe  and 
North  America.  A  major  contribution  to  the  program  was  a  Branch  presentation 
on  the  extent  to  which  human  carcinogens  are  also  teratogenic  in  man  (32). 

The  Impact  of  the  conferencie  cannot  yet  be  judged,  if  ever  it  can  be. 
Surely  there  was  not  great  harmony  of  thought.  Teratology,  although  it 
overlaps  the  other  two  fields  to  some  extent,  differs  from  them  considerably 
in  its  orientation.  Perhaps  the  conference  laid  the  foundation  for  a  greater 
interchange  among  the  disciplines  in  the  future.  Publication  of  a  summary  of 
the  proceedings  is  planned. 

Cancer  Research  Emphasis  Grants  (GREG): 

The  Branch  was  enthusiastic  about  using  the  new  CREG  procedure  to 
encourage  research  at  universities  in  underdeveloped  aspects  of  cancer 
etiology.  In  the  first  round  of  applications,  the  mechanisms  were  not  well 
worked  out  for  effectively  advertising  that  funds  were  available  for  research 
on  special  topics.  In  consequence,  the  response  to  our  CREG  announcements  was 
small : 

Number  of  responsive 
Topic  applications  received 

Bedside  etiology  of  cancer  6 

Cancer  in  genetic  isolates  10 

Cancer  in  heterozygotes  for  hereditary  cancer- 
prone  diseases  5 

Avian  models  for  ovarian  tumors  5 

A  further  complication  was  that  some  of  the  topics  were  unconventional 
in  their  general  approach,  and  therefore  did  not  fit  the  concepts  of 
established  Study  Sections.  The  Branch  is  discouraged  by  this  turn  of  events, 
but  will  consider  the  procedures  used  toward  the  same  purpose  by  the  National 
Heart  and  Lung  Institute;  I.e.,  improve  the  mailing  lists  for  CREG 
announcements,  and  seek  to  have  the  applications  reviewed  by  Special  Study 
Sections,  when  appropriate. 
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New  Research  Resources 

NCI  Medical -record  Review:  The  Surgery  Branch  at  NCI  has  shown  interest 
in  the  clinical  approach  to  etiology  as  practiced  by  the  Branch  for  the  past 
14  years,  and  has  generously  made  its  hospital  records  available  to  our  staff 
for  review  in  a  search  for  observations  of  etiologic  interest.  Specifically, 
the  personal  and  family  histories  have  been  abstracted  from  the  records  of 
284  patients  with  cancer  of  soft-tissue  or  bone,  who  have  been  seen  in  the 
Surgery  Branch,  1954-1974.  From  the  results,  several  publications  can  be 
developed:  case-reports  (e.g.,  osteosarcoma  22  years  after  injection  of 
thorotrast  for  cerebral  angiography  at  2  years  of  age),  and  a  series  of 
reports  of  unusual  findings  for  each  of  the  cell -types  studied  and  in 
contrast  to  one  another.  The  results  of  this  study  may  exemplify  the  benefits 
to  be  gained  if  arrangements  can  be  made  for  our  staff  to  obtain  personal, 
family,  and  environmental  histories  from  surgical  patients  as  they  wait  to  be 
examined  in  the  Outpatient  Department. 

Dried  Umbilical  Cords  in  the  Study  of  Pollutants:  An  obscure  reference 
to  the  availability  of  dried  umbilical  cords  in  Japan  for  the  past  50  years 
or  more  led  to  the  proposal  that  these  specimens  be  used  in  the  future  for 
evaluation  of  a  variety  of  pollutants,  some  of  which  may  be  carcinogenic  (33). 
Among  the  agents  that  could  be  so  studied  are  polychlorinated  biphenyls, 
polybrominated  biphenyls,  and  most  insecticides.  In  countries  other  than 
Japan,  specimens  could  be  collected  for  future  reference  as  a  biological 
indicator  of  transplacental  changes  in  exposure,  and  to  relate  puzzling 
diseases  in  the  future  to  events  which  may  have  occurred  during  intrauterine 
life.  The  concept  is  being  publicized  by  the  Branch  as  a  possible  prelude  to 
collection  of  selected  specimens  in  the  United  States,  or  utilization  in 
Japan. 

Activities  in  Japan 

Radiation  Effects  Research  Foundation:  On  April  1,  1975  the  Radiation 
Effects  Research  Foundation  replaced  the  Atomic  Bomb  Casualty  Commission.  The 
ABCC  was  almost  entirely  funded  by  the  U.S.A.E.C.  The  new  Foundation  is 
funded  equally  by  ERDA  and  by  the  Japanese  Ministry  of  Welfare.  Before  this 
change  in  status  could  take  place,  ABCC  had  a  severe  budget  deficiency  because 
of  devaluation  of  the  dollar.  Through  a  contract  provided  by  our  Branch,  this 
deficiency  was  filled  for  about  4  years,  and  the  opportunity  was  taken  to 
strengthen  the  program  by  using  the  contract  to  establish  registries  in 
Hiroshima  and  Nagasaki  for  histologic  specimens  from  tumors,  obtained 
primarily  by  biopsy  or  surgery.  The  contract  also  established  a  Visiting 
Scientist  Program  under  which  2-4  young  Japanese  medical  scientists  or 
statisticians  from  universities  agreed  to  work  in  Hiroshima  for  a  year  during 
which  they  spent  2  months  in  the  U.S.,  where  they  attended  summer  sessions  on 
epidemiology  or  statistics  and  visited  several  leading  epidemiologic  research 
centers. 

Both  programs  appear  to  have  been  successful.  The  Hiroshima  Tissue 
Registry  has  completed  the  3  years  of  support  promised  by  NCI,  and  funds  in 
the  future  will  be  provided  by  RERF  and  other  sources.  The  Nagasaki  Tissue 
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Registry  was  established  about  2  years  later,  and  still  has  about  1-1/2  years 
to  go,  under  NCI  funding.  The  Visiting  Scientist  Program  is  in  its  final 
year.  RERF  has  just  established  a  4-year  fellowship  program  in  biostatistics, 
including  2  years  of  study  in  the  U.S.  or  U.K.,  and  hopes  to  do  the  same  for 
epidemiology.  Thus  NCI  seed  morey  has  stimulated  the  development  of  a  more 
permanent  program.  The  NCI  contract  will  be  phased  out  on  September  30,  1977, 
its  purpose  having  been  accomplished. 

U.S. -Japan  Cooperative  Cancer  Research  Program:  Under  this  Program,  a 
biostatistician  from  the  Epidemiology  Branch  visited  Japan  for  three  weeks  in 
October  1975  for  a  series  of  discussions  and  seminars  concerning  the  develop- 
ment of  biostatistics,  which  has  not  yet  taken  root  in  Japan,  by  drawing  on 
its  rich  mathematical  talent. 

Because  of  the  visit,  a  promising  young  Japanese  statistician  will 
probably  be  recruited  to  the  epidemiology  program  at  NCI  for  one  year 
beginning  on  July  1,  1977. 

Precious  Cases  for  Epidemiologic  Research:  The  Committee  on  Epidemiology 
of  the  U.S. -Japan  Program  met  in  conjunction  with  the  Conference  on  the 
Genetics  of  Human  Cancer  mentioned  above.  Following  the  Conference,  the 
Committee  held  a  1-day  session  on  peculiarities  in  the  occurrence  of  cancer  in 
persons,  families,  or  communities  that  represent  precious  cases  for 
epidemiologic  research.  There  were  7  participants  from  each  country. 

U.S. -Japan  Panel  on  Environmental  Mutagenesis  and  Carcinogenesis:  The 
next  meeting  of  the  Panel  will  be  held  in  Japan  in  August  1976  and  will  concern 
human  screening  for  the  effects  of  environmental  mutagens  and  carcinogens. 
One  member  of  the  Branch  was  a  co-organizer  of  the  meeting.  Among  the  topics 
to  be  discussed  will  be  1 )  a  counterpart  study  in  Japan  of  the  U.S.  county-map 
cancer  mortality  study,  and  2)  the  use  of  dried  umbilical  cords  in  the  study 
of  pollutants,  as  described  above.  Following  the  conference,  which  will  be 
held  in  Nikko,  3  of  the  Americans  will  meet  with  several  Japanese  to  discuss 
means  for  encouraging  the  establishment  of  a  career  position  in  biostatistics 
perhaps  at  a  Japanese  Cancer  Center.  Following  that  meeting,  5  of  the 
Americans  will  visit  RERF  headquarters  in  Hiroshima  for  a  2-day  brain-storming 
session  concerning  research  that  might  be  conducted  there. 

Other  Activities  and  Publications: 

A  small  excess  in  the  frequency  of  malignant  lymphomas  was  reported  after 
dilantin  therapy  for  epilepsy  (34),  and  an  appraisal  was  published  of  the 
health  of  children  who  survive  cancer  (35).  Also,  a  Venn  diagram,  published 
too  late  to  be  included  in  last  year's  Annual  Report,  greatly  clarified  the 
intricate  relationships  among  gonadal  dysgenesis,  chromosomal  constitution, 
and  gonadoblastoma  (36).  As  the  opportunity  arose,  reports  or  commentaries 
were  published  on  subjects  other  than  cancer  (37-42). 

Veterinary  Medical  Data  Program  (VMDP): 

An  important  function  of  the  Branch  has  been  to  seek  clues  to  human  cancer 
causation  by  study  of  the  occurrence  of  neoplasms  in  domestic  animals.  The     / 
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system  developed  for  collection,  storage,  and  retrieval  of  data  from  14 
veterinary  colleges  in  the  United  States  and  Canada  serves  for  studying  any 
disease  that  occurs  among  the  four  main  species:  the  dog,  cat,  horse,  and 
cow. 

Guest  Workers:  During  the  year  Preben  Willeberg,  DVM,  Ph.D.,  Associate 
Professor  of  Forensic  Medicine  at  the  Royal  Veterinary  and  Agricultural 
University  in  Copenhagen,  Denmark,  spent  three  weeks  in  the  Program,  learning 
(and  improving)  the  system  and  preparing  reports  of  his  own  and  in  collabor- 
ation with  our  staff.  C.  Richard  Dorn,  DVM,  Professor  of  Epidemiology  and 
Ecology  at  the  University  of  Missouri -Columbia,  spent  five  months  of  his 
sabbatical  leave  in  the  Branch,  where  he  was  largely  concerned  with  viral 
aspects  of  feline  leukemia. 

The  Program:  In  1961  the  Epizoology  Section  was  initiated.  At  that  time 
there  was  an  absence  of  systematically  collected  data  for  epidemiologic 
research.  The  Section  developed  a  procedure  for  making  standard  observations 
on  a  mass  scale  to  permit  machine-processing  and  retrieval.  Fourteen 
veterinary  colleges  contribute  about  15,000  abstracts  per  month  summarizing 
diagnostic,  demographic,  and  identifying  information  on  each  animal  discharged, 
Each  contributing  institution  receives  a  monthly  listing  of  its  data;  NCI  has 
the  pooled  data  for  its  use.  Since  its  beginning,  the  VMDP  has  accumulated 
more  than  1  million  abstracts,  including  33,000  tumors  reported  during  the 
period  March  1964  through  December  1975.  Because  the  NCI  file  has  become  the 
largest  single  source  of  veterinary  clinical  data,  the  Epizoology  Section  has 
increasingly  functioned  as  an  information  source  for  researchers  of  diverse 
insterests  and  nationalities,  including  those  in  cancer  research  centers,  the 
World  Health  Organization,  and  colleges  of  medicine  and  veterinary  medicine. 

A  general  description  of  the  Program  was  published  during  the  year  (43). 
The  Standard  Nomenclature  of  Veterinary  Diseases  and  Operations  was  revised 
and  published  as  a  second  edition  (44).  Angiosarcoma  of  the  liver,  so  much 
in  the  news  because  of  the  effects  of  vinyl  chloride  in  man,  was  found  to 
occur  "spontaneously"  25-100  times  more  frequently  in  dogs  than  in  human 
beings  (45).  Study  of  300  intranasal  and  paranasal -sinus  tumors  in  domestic 
animals  showed  marked  species  differences  in  occurrence,  the  highest  being  in 
dogs  (46). 

Data  were  also  studied  for  144  dogs  with  thyroid  neoplasms,  45  of  which 
had  other  primary  tumors  suggesting  a  veterinary  counterpart  to  multiple 
endocrine  adenomatosis,  type  1,  in  man  (47).  Risk  varied  by  breed,  and  the 
relation  of  Hashimoto's  thyroiditis  to  thyroid  carcinoma  in  man  be  clarified 
by  studies  of  the  beagle,  which  is  at  high  risk  of  both  diseases  of  the 
thyroid. 

Another  publication  concerned  the  hypothesis  that  dogs  with  "undershot" 
jaws  and  short  muzzles  (brachycephaly)  suffer  chronic  hypoxia,  and  the 
compensatory  respiratory  effort  required  causes  an  increased  frequency  of 
chemodectomas  (tumors  of  chemoreceptor  tissue)  (48). 
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study  of  1266  dogs  with  undescended  testes  revealed  that  frequency  varied 
by  breed,  and  testicular  tumors  were  10.9  times  more  common  than  usual  in 
these  animals  --  which  may  serve  as  an  experimental  model  for  studying  the 
development  of  the  tumor  (48). 

A  study  was  made  of  4,111  cases  of  the  Feline  Urological  Syndrome  (FUS), 
in  which  urinary-bladder  stones  are  associated  with  cystitis  and  urethritis. 
The  results  showed  seasonal  variation  in  occurrence,  with  a  peak  in  March  and 
a  low-point  in  July-August.  Risk  was  highest  in  Persian  cats  and  lowest  in 
Siamese  cats  as  well  as  in  animals  that  were  castrated.  As  has  usually  been 
found,  fat  cats  had  an  increased  risk  of  FUS  (50). 

Conference:  To  discuss  the  uses  of  the  VMDP  and  its  future,  5  of  the  14 
contributors  to  the  Program  convened  in  Bethesda  on  March  2,  1976.  It  was 
proposed  that  NCI  turn  over  its  sponsorship  of  the  Program  to  the  participants 
in  about  two  years.  In  anticipation,  the  Committee  of  5  agreed  to  prepare  a 
general  statement  for  present  and  future  participants  concerning  the  several 
alternatives  for  a  coordinating  center.  It  was  thought  that  each  school  could 
process  its  own  data,  but  central  coordination  is  required  for  studies 
involving  data  from  more  than  one  center,  and  for  standardization  of 
terminology  and  data  processing.  Another  meeting  of  all  present  and  potential 
participants  is  scheduled  for  June  1976. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objectives  of  this  undertaking  are  to  originate  new  epidemiologic 
approaches  to  the  study  of  cancer  causation  in  man  and  animals,  to  develop 
sources  of  data  related  to  specific  epidemiologic  problems,  to  stimulate 
epidemiologic  research  in  other  health  agenices  and  to  develop  an  on-the-job 
training  program  for  medical  and  statistical  officers. 

Opportunities  for  research  in  cancer  epidemiology  are   based  on  questions 
arising  from  clinical  or  laboratory  observations,  on  unusual  groupings  of 
cancer  cases  in  the  population,  and  on  study  of  the  characteristics  of  groups 
of  persons  prior  to  the  onset  of  a  specific  type  of  cancer  as  compared  with 
similar  persons  who  have  not  developed  the  disease.  In  parallel  with  this, 
plans  are  made  for  on-the-job  training  in  cancer  epidemiology  for  research 
physicians,  veterinarians,  and  statisticians. 
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Project  Description 


Objectives 


1.  To  originate  new  epidemiologic  approaches  to  the  study  of  cancer  causation 
in  man  and  animals. 

2.  To  develop  sources  of  data  related  to  specific  epidemiologic  problems. 

3.  To  stimulate  epidemiologic  research  in  other  health  agencies. 

4.  To  develop  on-the-job  training  for  medical  and  statistical  officers. 
Methods  Employed 

The  Program  is  based  on: 

1.  Leads  from  animal  experimentation,  laboratory  research  and  clinical 
observations. 

2.  Prospective  studies  (in  retrospect)  which  relate  cancer  occurrence  to 
events  recorded  prior  to  the  onset  of  cancer  in  medical  examinations 
obtained  in  a  standard  fashion  from  large  numbers  of  persons  (examples  -- 
clinical  health-surveys,  and  military  medical  examinations). 

3.  Retrospective  studies  based  on  questionnaires  obtained  by  personal  inter- 
view or  by  mail,  for  a  comparison  of  persons  (examples  --  clinical  health- 
surveys,  and  military  medical  examinations). 

4.  "Laterospecti ve"  studies  which  concern  the  detection  from  clinic  records 
of  the  excessive  concurrence  of  cancer  with  pre-existent  disease,  such  as 
congenital  defects  or  autoimmune  disorders. 

As  specific  epidemiologic  questions  arise  from  laboratory  or  clinical 
observations,  sources  of  field  data  are  developed  to  answer  these.  Conversely, 
the  Branch  seeks  by  its  surveys  to  raise  questions  which  can  be  answered  by 
laboratory  or  clinical  studies.  Parallel  with  this,  to  fill  the  tremendous 
deficiency  in  qualified  personnel,  the  selection  and  training  of  young 
physicians,  veterinarians,  and  statisticians  must  takeplace.  The  principles 
they  learn  from  the  guided  planning,  execution,  and  analysis  of  a  program  in 
cancer  epidemiology  are  applicable  to  studies  of  the  genesis  of  congenital 
malformations,  heart  disease,  arthritis,  mental  aberrations,  or  the  effects  of 
ionizing  radiation. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

If  the  example  set  by  the  Branch  is  a  good  one,  interest  will  be  stimulated 
among  medical  scientists  in  the  use  of  epidemiologic  methods  for  their 
research.  In  consequence,  there  may  develop  a  further  recognition  of  the 
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usefulness  of  uffice  and  hospital  records  for  survey  studies.  With  this  would 
go  an  appreciation  for  the  need  to  adapt  the  standard  medical  records  for 
epidemiologic  research.  These  developments,  in  turn,  could  promote  an 
interest  in  looking  beyond  the  walls  of  hospitals  and  medical  centers  for 
opportunities  in  medical  research. 

Proposed  Course  of  Project: 

To  develop  opportunities  in  cancer  epidemiology  as  they  arise.  During  1975  an 
"Alert  Practitioner  Program"  was  initiated  at  the  Boston  Field  Station  in 
conjunction  with  similar  NIEHS-sponsored  feasibility  studies  in  the  Pediatrics 
Departments  at  Montefiore  Hospital  (New  York  City),  Duke  University  and  Los 
Angeles  County-USC  Medical  Center.  Under  faculty  supervision,  medical  students 
obtain  special  etiological  histories  and  pedigrees  from  parents  whose  children 
have  cancer  or  other  diseases  of  unknown  etiology.  The  purpose  is  to  increase 
attention  to  etiology  in  medical  schools,  to  seek  new  clues  to  causes  of 
disease  and  to  identify  students  with  an  aptitude  to  think  epidemiologically, 
who  can  then  be  advised  as  to  further  training  in  this  regard. 
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iUMMARY  OF  WORK  ^200  words  or  less  -  underline  keywords) 

In  order  to  orovide  animal  disease  data  as  a  research  resource,  an 
abstract  of  clinical  findings  resulting  from  each  patient  discharge 
at  participating  institutions  is  sent  to  Veterinary  Medical  Data 
Program  central  processing.  Abstracts  are  edited,  reports  ^r^ 
prepared  for  participants  and  information  is  stored  for  use  in 
current  and  future  epidemiologic  study.  The  data  bank,  which  included 
information  on  1.5  million  patients  through  December  1975,  is  often 
used  as  a  reference  source  by  scientists  at  NCI  and  elsewhere. 


350 


PHS-6040 
(l2-7'5) 


Project  No.  Z01  CP  04371-12  CEPI 

Project  Description 

Objectives: 

To  provide  animal  disease  data  as  a  research  resource.  To  coordinate  the 
program  with  related  programs  primarily  in  area  of  disease  nomenclature, 
terminology  and  code.  To  develop  ways  and  means  of  data  utilization 
applicable  to  comparative  medical  studies. 

Methods  Employed: 

Standard  data  processing  methods.  Details  are  described  in  related  Project 
Reports  and  Contract  Narratives  of  Epizoology  Section. 

Major  Findings: 

Not  applicable  as  this  is  primarily  a  service  activity.  The  National  Cancer 
Institute  Veterinary  Medical  Data  Program  is  currently  processing  data  from 
12  veterinary  colleges  in  this  country  and  2  in  Canada.  The  program  has  been 
endorsed  and  implemented  in  Europe  under  the  auspices  of  WHO.  For  the  first 
time,  veterinary  medicine  and  the  medical  sciences  have  benefit  of  a  national 
and  international  animal  disease  data  system.  A  number  of  cooperative 
studies  were  begun  during  the  year  with  faculty  members  at  the  various 
participating  colleges  of  veterinary  medicine. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  comparative  (veterinary)  medical  data  retrieval  system  instituted  at  the 
College  of  Veterinary  Medicine,  Michigan  State  University  on  a  pilot  basis 
(PH  43-64-85)  was  undertaken  to  design  a  system  for  collection,  storage,  and 
retrieval  of  veterinary  medical  clinical  data.  The  program  is  now  fully 
operative  and  has  been  extended  to  13  additional  veterinary  colleges. 
Establishment  and  maintenance  of  reliable  sources  of  veterinary  medical  data 
provide  a  research  resource,  hitherto  unavailable,  that  is  applicable  not 
only  to  cancer  research  but  to  research  areas  such  as  infectious  diseases, 
congenital  defects,  and  gerontological  diseases.  Continued  NCI  Epidemiology 
Branch  animal  studies  research  function  depends  upon  continued  availability 
of  valid  domestic  animal  disease  data,  particularly  as  regards  neoplastic 
disease.  The  data  bank,  which  included  information  on  more  than  1,000,000 
patients  through  1973,  is  often  used  as  a  reference  source  by  scientists  at 
NCI  and  elsewhere. 

Proposed  Course  of  Project: 

Additional  veterinary  schools  will  be  added  to  the  program  as  interest  and 
capability  of  the  individual  applicants  are  established.   It  is  anticipated 
that  this  project  will  continue  for  a  minimum  of  one  year. 

Date  initiated:  October  22,  1965 

Current  annual  level:  $44,000 
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Priester,  W.A.:  Collecting  and  using  veterinary  clinical  data.  XH-  Ingram, 
D.G.,  Mitchell,  W.R.,  and  Martin,  S.W.  (Eds.)  Animal  Disease  Monitoring. 
Charles  C.  Thomas,  Springfield,  1975,  pp.  119-128. 

Willeberg,  P.  and  Priester,  W.A.:  The  feline  urological  syndrome: 
associations  with  some  time,  space,  and  individual  patient  factors.  Am.  J. 
Vet.  Res.  In  press. 

Pendergrass,  T.W.  and  Hayes,  H.M.,  Jr.:  Cryptorchism  and  related  defects  in 
dogs:  epidemiologic  comparisons  with  man.  Teratology  12:  51-55,  1975. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Study  of  genetic  diseases  with  neoplastic  manifestations  and  detailed  investi- 
gation of  families  at  high  risk  of  cancer  may  help  detect  environmental  and 
genetic  influences  in  carcinogenesis. 

Methods  include  reviev^  of  prior  medical  and  environmental  history;  documen- 
tation of  history;  collection  and  distribution  of  biological  specimens; 
review  of  hospital  records  of  patients  with  selected  genetic  diseases  or 
neoplasms;  and  survery  of  childhood  cancer  death  certificates  in  the  U.S. 
since  1960. 

A  comprehensive  battery  of  laboratory  studies  often  reveals  abnormalities  in 
the  cancer  patient  and  apparently  normal  relatives.  For  example,  in  families 
with  apparent  excess  of  lymphoproliferati ve  malignancies,  subclinical  immune 
defects  were  detected;  in  a  family  with  osteosarcoma,  minor  bony  birth 
defects  and  bone  marrow  dysfunction  were  discovered. 

The  same  approach  will  be  continued,  using  new  laboratory  methods  and 
epidemiologic  clues  from  other  sources  as  available. 
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Objectives: 


To  document  the  occurrence  of  patterns  of  familial  aggregations  of  neoplasms; 
to  study  selected  families  by  genetic  and  laboratory  investigations,  in  an 
effort  to  elucidate  the  degree  to  which  heredity  and  the  conmon  familial 
environment  contribute  to  the  etiology  of  neoplasms.  To  distribute  tissue  and 
blood  samples  from  family  members  to  interested  laboratory  investigators  for 
etiologic  study  by  biochemical,  cytogenetic,  immunologic,  viral,  and  tissue 
culture  methods.  To  study  similarly  patients  with  birth  defects  and  other 
hereditable  disorders  that  may  predispose  to  malignancy.  To  identify  genetic 
factors  and  disorders  associated  with  cancer. 

Methods  Employed: 

Interview  of  patients  with  cancer  or  other  diseases  with  respect  to  familial 
occurrences  especially  of  cancer  and  birth  defects,  as  well  as  prior  medical 
and  environmental  history;  documentation  of  history  by  obtaining  appropriate 
vital  records  and  hospital  charts;  collection  and  distribution  of  biological 
specimens  from  such  families;  review  of  hospital  records  of  series  of  patients 
with  selected  congenital  and  genetic  diseases  or  neoplasms;  survey  of  child- 
hood cancer  death  certificates  in  the  U.S.  since  1960  to  identify  sib 
aggregation. 

Major  Findings: 

A  number  of  families  have  been  studied  with  cancers  of  single  sites  and  of 
multiple  sites.  In  certain  families  with  lymphoproliferative  malignancy,  in 
vitro  immunologic  abnormalities  were  discovered  in  affected  individuals  and 
some  clinically  normal  relatives.   In  a  family  with  osteosarcoma,  immune 
function  was  normal  but  osseous  malformation  and  defective  hematopoiesis  were 
discovered,  suggesting  a  new  syndrome  of  cancer  and  birth  defects. 

A  Conference  on  the  Genetics  of  Human  Cancer  was  held  and  monograph  prepared. 
Other  reviews  were  prepared  or  appeared  on  genetic  and  congenital  disease 
predisposing  to  malignancy  and  to  lung  cancer  in  particular.  Case  reports 
were  prepared  on  hepatoma  complicating  Fanconi  anemia  and  on  the  teratologic 
manifestations  of  alcohol,  also  a  probable  human  carcinogen.  A  didactic  note 
clarified  the  relation  of  the  Y  chromosome  to  some  gonadal  malignancies. 
Studies  in  progress  examine  families  with  genetic  multiple  hamartosis  (Cowden) 
disease,  childhood  sarcoma  and  other  cancers,  lung  cancer,  and  lymphoma- 
carcinoma. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Epidemiologic  surveys  and  detailed  studies  of  families  at  high  risk  of  cancer 
may  help  to  detect  environmental  and  genetic  influences  in  carcinogenesis.   In 
addition,  identification  of  these  families  has  therapeutic  implications, 
enabling  surveillance  and  early  diagnosis  of  neoplasms. 
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Proposed  Course  of  Project: 

The  same  approach  will  be  continued.  New  laboratory  methods  and  epidemiologic 
clues  from  other  sources  will  be  incorporated  into  the  project  protocol  as 
available. 

Publications 

1.  Mulvihill,  J.J.,  Miller,  R.W,,  i-raumeni,  J.F.,  Jr.  (eds):  Genetics  of 
Human  Cancer.  New  York,  Raven  Press,  1976,  in  press. 

2.  Mulvihill,  J.J.,  Gralnick,  H.R.,  Whang-Peng,  J.  and  Leventhal  ,  B.S.: 
Childhood  osteosarcoma,  limb  anomalies,  and  erythroid  macrocytosis  in  an 
American  Indian  family.  Society  for  Pediatric  Research  Meeting,  April 
1974  (abstract). 

3.  Mulvihill,  J.J.,  Ridolfi,  R.L.,  Schultz,  F.R.,  Borzy,  M.D.  and  Haughton, 
P.B.T.:  Hepatic  adenoma  in  Fanconi  anemia  treated  with  oxymetholone. 

J.  Pediatr.  87:  122-124,1975. 

4.  Mulvihill,  J.J.,  Wade,  W.M.  and  Miller,  R.W.:  Gonadoblastoma  in  dysgenetic 
gonads  with  a  Y  chromosome.  Lancet  1:  863,  1975. 

5.  Mulvihill,  J.J.:  Congenital  and  genetic  diseases.   In  Fraumeni,  J.F.,  Jr. 
(ed.):  Persons  at  High  Risk  of  Cancer:  An  Approach  to  Cancer  Etiology 
and  Control .  New  York,  Academic  Press,  1975,  pp.  3-37. 

6.  Mulvihill,  J.J.:  Genetic  factors  in  pulmonary  neoplasms.  Birth  Defects 
12:  in  press,  1976. 

7.  Mulvihill,  J.J.:  Host  factors  in  human  lung  tumors:  an  example  of 
ecogenetics  in  oncology.  J.  Natl .  Cancer  Inst.   In  press. 

8.  Mulvihill,  J.J.,  Klimas,  J.T.,  Stokes,  D.C.,  Risberg,  H.M.:  Fetal  alcohol 
syndrome:  seven  new  cases.  Am.  J.  Obstet  Gynecol .  In  press. 

9.  Mulvihill,  J.J.  and  Yeager,  A.M.:  Teratogen  update:  fetal  alcohol 
syndrome.  Teratology  13:  1976,  in  press. 

10.  Mulvihill,  J.J.  and  Smith,  D.W,:  Another  disorder  with  prenatal  shortness 
of  stature  and  premature  aging.  Birth  Defects  II  (2):  368-371,  1975. 
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1.00 


Using  data  from  the  27,000  tumor  (680,000  patient-years-at-risk)  reported  to 
the  Veterinary  Medical  Data  Program  through  December  1974,  we  expect  to  pro- 
vide a  reference  of  the  distribution  of  spontaneous  tumors  in  domestic 
animals.  Further,  using  this  relatively  large  series,  we  intend  to  search 
for  unusual  zoographic  distributions  of  tumors,  which  may  suggest  possible 
clues  regarding  the  etiology  of  cancer.  The  patient  characteristics  we  expect 
to  emphasize  are  age,  breed/species,  sex;  the  tumor  characteristics  d.v^   degree 
of  malignancy,  site  and  histogenic  type.  Only  the  bovine,  equine,  feline  and 
canine  species  had  a  sufficient  number  of  tumors  reported  to  be  of  value  in 
analytic  studies.  Currently  conducting  studies  on  intranasal  tumors, 
multiple  primary  tumors,  prostatic  tumors,  mammary  tumors,  hemangioendo- 
theliomas. 
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Objectives 

To  provide  a  reference  of  the  distribution  of  spontaneous  tumors  in  domestic 
animals.  To  search  for  unusual  distribution  of  tumors,  within  a  large, 
animal  hospital  population,  which  might  suggest  possible  clues  regarding  the 
etiology  of  cancer. 

Methods  Employed: 

Using  patients  with  tumors  reported  to  the  Veterinary  Medical  Data  Program 
as  case  series,  and  all  patients  seen  during  like  periods  as  population 
references,  the  following  will  be  studied: 

Characteristics  of  patients:  age,  breed/species,  sex 
Characteristics  of  tumors  :  degree  of  malignancy,  site,  and  histogenic 

type. 

In  addition,  other  factors  may  be  studied  as  the  analyses  progress. 

Major  Findings: 

25,000  tumors  were  reported  during  the  period  March  1964  through  December  1973 
among  500,000  animal-years-at-risk.  The  proportion  of  patients  with  tumors 
was  highest  among  dogs  and  lowest  among  horses,  when  the  four  major  species 
categories,  bovine,  equine,  feline,  and  canine,  were  considered.   In  almost 
all  of  the  studies  of  specific  tumors  conducted  so  far  age  has  been  generally 
associated  with  an  increasing  risk  for  tumors  but  not  to  the  same  degree  for 
each  specific  tumor  type.   Invariably,  one  or  more  breeds  of  dogs,  can  be 
identified  as  being  at  excess  risk  for  the  specific  tumor  type  under  study. 
While  no  striking  associations  between  specific  tumor  type  and  other  primary 
tumors  in  the  same  patient  have  been  noted,  several  associations  were  identi- 
fied that  seemed  similar  to  conditions  described  for  man. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Animal  studies  done  by  the  Branch  have  demonstrated  several  relationships  of 
interest  in  cancer  research  --  bone  sarcoma  and  size,  canine  lymphoma  and 
certain  breeds,  canine  mastocytoma  and  breed  ancestry.  This  study  is  designed 
to  detect  high  risk  groups  in  a  systematic  fashion.  The  results  may  well 
define  animal  subgroups  suitable  for  studies  of  cancer  etiology  that  would  be 
impractical  in  a  human  population. 

Proposed  Course  of  Study: 

Data  will  be  added  to  the  tumor  file  and  reference  population  base  at  the  end 
of  each  fiscal  year.  While  some  high-frequency  tumors  will  be  studied,  the 
main  effort  will  be  directed  towards  study  of  those  spontaneous  tumors  in 
domestic  animals  that  have  been  so  infrequently  reported  in  the  literature 
that  characterization  of  patients  with  these  tumors  has  never  been  done. 
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Madewell,  B.R.,  Priester,  W.A.,  Gillette,  E.L.  and  Snyder,  S.P.:   Intranasal 
tumors  and  tumors  of  the  paranasal  sinuses  in  domestic  animals  --  occurrence 
by  age,  breed  and  sex,  as  reported  by  13  veterinary  colleges  in  the  U.S.  and 
Canada,  and  detailed  review  of  clinical,  radiographic,  pathologic,  and 
therapeutic  aspects  of  49  cases  in  dogs.  Am.  J.  Vet.  Res.  In  press. 

Hayes,  H.M.  and  Fraumeni,  J.F.,  Jr.:  Canine  thyroid  neoplasms:  epidemiologic 
features.  J.  Natl.  Cancer  Inst.  55:  931-934,  1975. 

Hayes,  H.M.:  An  hypothesis  for  the  aetiology  of  canine  chemoreceptor  system 
neoplasms,  based  upon  an  epidemiological  study  of  73  cases  among  hospital 
patients.  J.  Small  Anim.  Pract.  16:  337-343,  1975. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  Boston  Field  Station  provides  the  Epidemiology  Branch  with  a  large  patient 
resource  for  bedside  studies  of  cancer  etiology.  In  the  last  2  years,  over  400 
questionnaire  interviews  of  childhood  cancer  patients  have  been  completed,  and 
an  analysis  of  findings  is  in  progress.  Through  the  interviews,  several  unusual 
family  aggregates  of  cancer  have  been  identified  for  more  detailed  clinical  and 
laboratory  studies.  Additional  familial  clusters  of  cancer,  including  childhood 
cancer  in  38  sets  of  siblings,  have  been  identified  through  retrospective  review 
of  hospital  records  at  several  Boston  medical  centers. 

A  Registry  of  Survivors  of  Childhood  Cancer  has  been  set  up  through  collaboration 
of  the  Boston  Field  Station  and  the  Sidney  Farber  Cancer  Center.  The  500 
registrants  represent  approximately  2%  of  all  survivors  of  childhood  cancer  in 
the  last  2  decades.  Patients  in  the  series  are  being  observed  for  second 
malignancies,  cancer  in  close  relatives,  and  genetic  effects  in  progeny. 

In  a  new  study,  the  unusually  high  mortality  of  bladder  cancer  in  Vermont,  and 
of  lung  cancer  in  selected  Maine  counties  are  being  investigated  through  an 
analysis  of  death  certificates. 


359 


PHS-6040 
(12-75) 


Project  No.      Z01      CP     04400-16     CEPI 
Project  Description 
Objectives: 

1)  To  study  the  epidemiology  of  human  neoplasms  and  to  develop  etiologic 
hypotheses  through  close  observation  of  individual  patients  at  the  bedside. 

2)  To  study  the  physiologic,  psychologic,  oncogenic  and  genetic  sequelae  of 
successful  cancer  therapy  in  man. 

3)  To  provide  consultation  in  cancer  epidemiology  to  staff  physicians  and 
trainees  in  the  Boston  area,  and  to  stimulate  therapists  to  observe  and 
report  clinical  findings  of  etiologic  significance. 

4)  To  apply  in  the  clinic  new  laboratory  tests  of  susceptibility  to  cancer. 
Methods  Employed: 

Over  400  questionnaire  interviews  of  childhood  cancer  patients  have  been 
completed;  a  preliminary  analysis  of  the  data  is  in  progress.  Laboratory 
studies  have  been  carried  out  in  several  families  with  strong  histories  of 
cancer  to  identify  possible  inherited  defects  or  environmental  risk  factors. 
In  addition,  a  registry  has  been  started  of  long-term  survivors  of  childhood 
cancer.  These  patients  and  their  progeny  are  being  followed  for  development 
of  new  tumors  and  for  evidence  of  late  complications  of  cancer  therapy. 
Also,  development  of  cancers  in  sibs  and  other  close  relatives  is  under 
investigation.  In  a  new  study,  the  explanation  for  unusually  high  bladder 
cancer  mortality  in  Vermont  is  being  investigated  through  analysis  of  death 
certificates. 

Major  Findings: 

1)  Thirty-eight  sibships  with  childhood  cancer  have  been  collected,  revealing 
a  high  frequency  of  cancer  at  a  relatively  early  age  in  parents  and  other 
close  relatives. 

2)  Performance  status  among  142  survivors  of  childhood  cancer  was  found  to  be 
satisfactory  in  nearly  all  patients.  Psychological  studies  of  those  patients 
are  in  progress. 

3)  A  family  with  Wilms'  tumor  in  5  cousins  has  been  identified,  and  is  under 
study  for  birth  defects  associated  with  the  neoplasm. 

4)  Several  families  with  multiple  cases  of  hematologic  cancers  are   under 
study.   In  members  of  one  family,  preliminary  data  suggest  defective  cellular 
repair  of  DNA  breaks  following  radiation  injury. 

5)  Several  small  Vermont  communities  with  unusually  high  rates  for  bladder 
cancer  have  been  identified  for  more  detailed  investigation. 
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Significance  to  Bio-medical  Research  and  the  Programs  at  the  Institute: 

Studies  at  the  Field  Station  generate  etiologic  hypotheses  for  clinical  and 
laboratory  testing.  The  studies  also  help  evaluate  the  relevance  for  human 
populations  of  etiologic  data  provided  by  other  investigators  at  the 
Institute.  The  teaching  of  cancer  epidemiology  provided  to  medical  students 
and  junior  house  staff  may  help  to  stimulate  interest  in  cancer  epidemiology 
and  to  influence  the  selection  of  a  career  in  this  field. 

Proposed  Course  of  Project: 

The  Field  Station  will  continue  to  focus  on  studies  of  the  epidemiology  of 
childhood  cancers.  The  emphasis  will  be  on  detection  of  clues  to  etiology 
through  careful  clinical  study  of  the  natural  history  of  cancer  in  individual 
patients.  The  new  questionnaire  studies  will  hopefully  provide  clues  to 
cancer  etiology  which  were  not  evident  from  retrospective  reviews  of  prior 
data  sources.  The  registry  of  long-term  survivors  will  provide  data  on  the 
inheritance  of  childhood  cancers,  and  on  oncogenesis  following  cancer 
therapy.  The  bladder  cancer  study  in  Vermont  will  focus  new  attention  to 
environmental  causes  of  cancers  in  man. 
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CLINICAL  EPIDEMIOLOGY  BRANCH,  DCCP 
Fiscal  Year  1976 

Office  of  the  Branch  Chief 

NATIONAL  ACADEMY  OF  SCIENCES  -  NATIONAL  RESEARCH  COUNCIL  (NOl-CP-40044) 

Title:  Epidemiologic  research  on  radiogenic  cancer 

Contractor's  Project  Director:  LeRoy  Allen,  M.D. 

Project  Officer  (NCI):  Robert  W.  Miller,  M.D. 

Objectives:  To  determine  the  frequency  and  nature  of  cancer  among  atomic-bomb 
survivors  in  relation  to  radiation  dose. 

Methods  Employed:  Since  April  1,  1975  the  Atomic  Bomb  Casualty  Commission 
has  been  under  new  auspices  and  has  been  renamed  the  Radiation  Effects  Research 
Foundation.  The  Commission  has  had  clinics  in  Hiroshima  and  Nagasaki  since 
1948.  Cancer  research  will  continue  through  a)  bi-annual  clinical  examinations 
of  about  20,000  survivors  with  a  wide  range  of  radiation  dosage,  b)  studies  of 
death  certificates  for  about  100,000  people  who  were  in  either  of  the  cities 
at  the  time  of  the  explosions,  and  c)  a  pathology  program  relating  to  both  of 
these  study  samples.  In  addition,  under  the  contract,  citywide  tissue 
registries  are  being  established  under  the  aegis  of  the  Hiroshima  Medical 
Association  and  Nagasaki  University  and  one-year  visiting  scientist  programs 
are  offered  to  Japanese  faculty  members  in  Departments  of  Epidemiology,  who 
consult  the  program  for  about  2  months  in  the  United  States  before  spending 
the  balance  of  the  year  at  the  Hiroshima  RERF  engaged  in  cancer  epidemiology. 

Major  Findings:  Under  the  contract,  none  as  yet. 

Significance  to  NCI  Program  and  Bio-medical  Research:  The  contract  will 
permit  continuation  of  cancer  research  which  has  revealed  that  radiation  in 
sufficient  dose  can  induce  in  man  several  forms  of  leukemia,  thyroid  cancer, 
lung  cancer  and  breast  cancer.  An  increase  in  stomach  cancer  is  also 
Suspected,  but  more  cases  must  be  accumulated  before  the  evidence  is 
conclusive.  The  RERF  findings  do  not  support  claims,  based  on  studies  of  low- 
dose  diagnostic  irradiation,  that  all  forms  of  childhood  cancer  are  increased 
by  intrauterine  exposure.  A  recent  finding  at  RERF  that  persons  exposed  to  the 
bomb  before  10  years  of  age  are  showing  a  marked  increase  in  various  forms  of 
neoplasia  at  16-33  years  of  age,  indicates  that  this  cohort  needs  special 
attention  to  determine  how  long  elevated  cancer  rates  persist.  In  addition 
to  the  information . derived  about  radiogenic  cancer,  this  contract  opens  an 
opportunity  for  greater  interaction  between  Japanese  and  American  cancer 
epidemiologists  at  RERF  and  in  general. 

Date  Contract  Initiated:  February  29,  1972 

Current  Annual  Level:  $150,000 


362 


CONTRACT  NARRATIVE 

CLINICAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1976 

Clinical  Genetics  Section 

BIO  TECH  RESEARCH  LABORATORIES,  INC.  (NOl-CP-6101 1 ) 

Title:  Cytogenetic  evaluation  of  high  risk  cancer  families 

Contractor's  Project  Officers:  Cecily  K.  Y.  Sun  and  William  N.  Sun 

Project  Officer  (NCI):  John  J.  Mulvihill,  M.D. 

Objectives:  To  determine  if  persons  prone  to  cancer  because  of  their 
personal  or  family  history  have  cytogenetic  abnormalities. 

Methods  Employed:  Standard  karyotypic  techniques,  including  differential 
staining  for  "banding,"  are  applied  to  biologic  specimens  from  individuals 
at  high  risk  for  cancer  under  study  by  the  Clinical  and  Environmental  Epidemi- 
ology Branches.  Specimens  are  lymphocytes  from  peripheral  blood  and 
fibroblast  cultures.  Dr.  J.  Whang-Peng,  NCI,  serves  as  consultant. 

Major  Findings:  Over  200  specimens  have  been  accessioned.  Excessive 
chromosomal  breaks  have  been  detected  in  one  large  kindred  with  an  unusual 
aggregation  of  both  lymphoproliferative  disease  and  carcinoma.  The 
observation  of  chromosomal  breaks  in  fibroblasts  validates  the  presumptive 
diagnosis  of  Fanconi  anemia  and  certain  eneuploidies  and  permits  meaningful 
interpretations  of  further  studies  on  the  cells. 

Significance  to  NCI  Program  and  Biomedical  Research:  The  Clinical  Epidemiology 
Branch  searches  for  genetic  markers  of  human  cancer  by  combining  critical 
clinical  and  epidemiologic  evaluation  with  a  battery  of  modern  laboratory 
approaches,  one  of  which  is  provided  by  this  contract.  Several  human 
malignancies  are  well  known  to  be  associated  with  cytogenetic  abnormalities 
that  may  have  etiologic,  diagnostic,  therapeutic,  and  prognostic  implications. 
The  contract  provi'des  a  means  for  systematic  cytogenetic  investigations  of 
persons  or  families  at  high  risk  of  cancer. 

Proposed  Course  of  Project:  Specimens  will  continue  to  be  accessioned. 
Priority  of  testing  will  be  determined  to  expedite  the  potentially  most 
informative  specimens  submitted  by  us  and  various  NCI  collaborators.  Results 
will  be  interpreted  in  the  context  of  our  clinical-epidemiologic  evaluation 
and  other  laboratory  parameters  of  immunologic,  genetic,  and  virologic  nature. 

Date  Current  Contract  Initiated:  September  23,  1975 

Current  Annual  Level:  $72,924 
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CONTRACT  NARRATIVE 

(Surrmary  of  Personal  Service  Contracts) 

Fiscal  Year  1976 

Animal  Studies 

VETERINARY  MEDICAL  DATA  PROGRAM 

Personal  Service  Contracts  between  the  Epizoology  Section  and  Colleges  of 
Veterinary  Medicine  at  the  University  of  Missouri,  Michigan  State  University, 
Iowa  State  University,  Ontario  Veterinary  College,  and  the  University  of 
Georgia,  University  of  Illinois,  Kansas  State  University,  Ohio  State 
University,  University  of  Saskatchewan,  Purdue  University,  University  of 
Minnesota,  University  of  California,  Colorado  State  University,  and  Auburn 
University. 

Title:  Purchase  Veterinary  Case  Data. 

Objectives:  To  provide  reliable  data  on  disease  in  domestic  animals  to 
Epizoology  Section  and  to  further  encourage  adoption  of  standard  nomenclature 
and  coding  of  animal  disease  data.  To  make  available  to  veterinary  medicine, 
comparative  medical  research  and  the  scientific  conmunity  the  developments  of 
the  Veterinary  Medical  Data  Program. 

Methods  Employed:  Purchase  of  completed  veterinary  medical  case  abstracts  in 
terms  of  National  Cancer  Institute  Veterinary  Medical  Data  Program  (as 
detailed  in  related  Contract  Narratives). 

Major  Findings:  None,  as  this  is  primarily  a  service  activity. 

Significance  to  NCI  Program  and  Bio-medical  Research:   Increase  store  of  data 
in  the  Veterinary  Medical  Data  Program.  Of  particular  importance  in  terms  of 
study  of  low  prevalence  diseases  (cancer,  etc.),  geographical  distribution 
and  absolute  numbers. 


Proposed  Course  of  Project:  Minimum  of  two  years.  Emphasis  will  be  directed 
towards  shifting  more  responsibility  for  quality  control  and  for  preparation 
of  machine-readable  data  to  the  participants. 

Date  Initiated:  Michigan  State  University  -  November  1965 

Iowa  State  University  -  October  1965 

Ontario  Veterinary  College  -  July  1966 

University  of  Georgia  -  January  1967 

University  of  Missouri  -  February  1967 

University  of  Minnesota  -  December  1967 

University  of  Illinois  -  January  1968 

Kansas  State  University  -  January  1968 

Purdue  University  -  January  1968 

Ohio  State  University  -  January  1969 

University  of  Saskatchewan  -  January  1969 

University  of  California  -  July  1970 

Colorado  State  University  -  August  1972 

Auburn  University  -  November  1974 

Current  Annual  Level :  $49,500 
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ANNUAL  REPORT  OF  THE  ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH, 
NATIONAL  CANCER  INSTITUTE 
July  1,  1975  through  June  30,  1976 

In  December  1975  the  National  Cancer  Institute  established  the  Environmental 
Epidemiology  and  the  Clinical  Epidemiology  Branches.  All  staff,  space  and 
materiel  came  from  the  original  Epidemiology  Branch.  The  2  new  branches  share 
the  available  resources  and  work  closely  together  in  many  projects. 

This  report  covers  the  activities  over  the  past  year  of  staff  assigned  to  the 
Environmental  Epidemiology  Branch.  The  objective  of  this  Branch  is  to  gener- 
ate and  test  ideas  concerning  the  environmental  and  host  determinants  of 
cancer  by  a  broad  range  of  epidemiologic  studies  based  on  knowledge  and  appli- 
cation of  clinical  medicine  and  oncology,  statistical  methodology,  new  devel- 
opments in  carcinogenesis,  and  resources  best  available  at  the  national  level. 
Dr.  Joseph  F.  Fraum6ni ,  Jr.,  formerly  Associate  Chief  of  the  Epidemiology 
Branch,  is  Chief  of  the  new  Branch,  and  Dr.  Robert  Hoover  is  Head  of  the 
Environmental  Studies  Section.  On  July  1,  Dr.  Mark  Greene,  an  internist- 
epidemiologist,  joined  the  staff  after  3  years  with  the  Center  for  Disease 
Control  of  the  Public  Health  Service.  Subsequently,  Dr.  George  Burton,  a 
microbiologist-epidemiologist,  transferred  to  the  Branch  from  the  Viral 
Oncology  Program;  Dr.  B.  J.  Stone,  a  mathematician,  became  a  guest  worker; 
Dr.  Kenneth  Cantor,  an  environmental  epidemiologist,  was  detailed  from  the 
Environmental  Protection  Agency  for  1  year;  and  Ms.  Margaret  Tucker,  a  Harvard 
miedical  student,  worked  for  2  months  in  the  P.H.S.  Co-Step  Program. 

RESEARCH  PROGRAM 

Geographic  Patterns 

In  the  past,  alert  clinicians  have  been  the  primary  means  of  identify- 
ing case  clusters  of  cancer,  which  have  led  often  to  the  recognition  of 
environmental  carcinogens.  These  clinical  discoveries  were  possible,  however, 
because  the  particular  tumors  seen  were  ordinarily  rare  in  the  general  popula- 
tion. To  provide  a  systematic  means  of  identifying  geographic  variation  and 
clustering,  particularly  with  respect  to  more  corranon  tumors,  the  Branch 
analyzed  U.  S.  cancer  mortality  on  a  county  level,  and  prepared  computer- 
generated  color  maps  of  35  sites  for  white  males  and  females.  The  resulting 
Atlas  (1)  has  uncovered  a  surprising  number  and  variety  of  geographic  patterns 
and  clusters,  providing  epidemiologists  with  a  series  of  new  etiologic  clues 
which  can  now  be  pursued  by  more  definitive  studies. 

To  formulate  hypotheses  regarding  the  environmental  and  demographic 
factors  responsible  for  the  geographic  variation  in  cancer,  a  series  of  corre- 
lation analyses  were  carried  out.   In  this  manner,  the  patterns  for  male 
bladder  cancer  pointed  to  industrial  determinants:  some  were  not  surprising 
(chemical  manufacturing)  but  others  (automobile  and  machinery  manufacturing) 
represent  new  etiologic  leads  (2).  By  contrast,  the  geographic  clusters  of 
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high  rates  for  stomach  cancer  in  both  sexes  were  consistent  with  the  suscepti- 
bility of  certain  ethnic  groups.   Industrial  determinants  were  suggested  also 
by  the  patterns  for  lung  cancer,  which  predominated  in  southern  U.  S.  coastal 
counties,  where  paper,  chemical,  petroleum,  and  transportation  (shipbuilding) 
industries  are  located  (3).  A  study  of  colorectal  cancer  revealed  correla- 
tions with  urban,  socioeconomic  and  ethnic  factors,  but  these  factors  only 
partly  explained  the  northern  predorrinance  of  this  tumor  (4). 

Correlations  were  also  pursued  in  the  opposite  direction,  by  evaluating 
the  risk  of  cancer  in  counties  characterized  by  certain  environmental  or  demo- 
graphic variables.  Thus,  in  counties  where  chemical  industries  are  highly 
concentrated,  men  showed  excessive  mortality  from  cancers  of  the  lung,  bladder, 
liver,  nasopharynx,  and  nasal  sinuses  (5).  These  relationships  were  limited 
to  counties  with  specific  categories  of  the  chemical  industry:  many  involved 
known  occupational  hazards,  while  others  provide  fresh  clues  to  chemically- 
induced  cancer.  A  surprisingly  close  connection  was  found  in  this  group  of 
counties  between  the  rates  for  nasopharyngeal  and  bladder  cancers,  suggesting 
that  certain  chemicals  may  be  carcinogenic  at  the  sites  of  adsorption  and 
excretion.  This  finding  was  present  in  both  sexes,  so  that  occupational 
carcinogens  may  have  escaped  into  the  general  environment. 

In  1969,  a  survey  by  the  Epidemiology  Branch  of  copper  smelter  workers 
exposed  to  high  levels  of  inorganic  arsenic  revealed  a  3-fold  excess  risk  of 
lung  cancer,  reaching  8-fold  among  men  most  heavily  exposed.  A  threat  to  the 
surrounding  community  was  suggested  this  year  by  the  significantly  increased 
mortality  from  lung  cancer  in  both  male  and  female  residents  of  counties  with 
copper,  lead,  or  zinc  smelting  and  refining  industries  (6).  In  another  study, 
no  excess  cancer  mortality  was  found  in  counties  where  water  was  artificially 
or  naturally  fluoridated  (7),  despite  recent  reports  by  a  private  agency 
linking  cancer  patterns  to  the  fluoridation  of  water  supplies. 

Analyses  were  also  reported  on  urban-rural,  socioeconomic,  and  north- 
south  differentials  for  various  cancer  sites,  and  on  geographic  correlations 
between  cancer  sites  that  suggest  common  etiologic  factors  (8).  A  survey  of 
cancer  in  counties  with  plastics  industries,  including  plants  using  vinyl 
chloride,  revealed  high  rates  for  multiple  myeloma,  but  no  clear  excess  of 
other  cancers  (9) . 

Throughout  the  year  special  efforts  were  made  to  identify  high-risk 
communities  where  further  analytic  studies  should  be  concentrated.   Indepen- 
dently and  in  collaboration  with  others  (particularly  the  Center  for  Disease 
Control  and  state  health  departments),  the  Branch  is  developing  a  series  of 
retrospective  studies  that  may  help  identify  previously  unrecognized  hazards. 
In  some  areas  death  certificates  are  being  screened  for  occupational  state- 
ments to  see  if  case-control  differences  can  be  identified  by  this  simple  means. 
In  certain  high-risk  communities,  the  suspicion  of  occupational  determinants 
may  be  sufficiently  strong  to  lead  directly  to  studies  of  the  workforce  (10). 
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Ethnic  Differences 

The  U.  S.  cancer  mortality  resource  has  been  utilized  also  to  uncover 
racial  and  ethnic  differences  in  cancer  risk.  Earlier  reports  from  the  Branch 
emphasized  white-nonwhite  differences,  and  the  experience  of  Chinese  Americans 
and  American  Indians.  This  year,  a  report  was  made  on  cancer  mortality  among 
Alaskan  natives  (11).  Significant  excesses  were  found  for  cancers  of  the  naso- 
pharynx, esophagus,  kidneys  and  salivary  glands.  Among  Alaskan  whites,  only 
nasopharyngeal  cancer  was  in  excess  in  both  sexes,  suggesting  an  environmental 
influence.  These  findings  prompted  an  incidence  survey  of  cancer  among  Alaskan 
natives  covering  a  5-year  period  (12).  There  were  fewer  cancer  cases  overall 
than  expected  relative  to  U.  S.  rates,  but  the  risks  were  significantly 
increased  for  certain  cancer  sites:  the  nasopharynx  in  both  sexes,  liver  in 
males,  and  salivary  glands,  gallbladder,  kidney,  and  thyroid  in  females. 
Compared  with  earlier  reports,  the  incidence  figures  suggest  marked  changes  in 
cancer  risk  among  Alaskan  natives  over  the  past  2  decades,  with  declines  in 
esophageal  and  invasive  cervical  cancers,  and  increases  in  cancers  of  the  lung 
and  large  bowel.  Field  studies  are  now  being  conducted  on  nasopharyngeal  and 
other  cancers  in  Alaska  that  may  help  to  identify  etiologic  factors. 

In  addition,  an  analysis  is  being  made  of  the  mortality  patterns  for 
Japanese  Americans.  To  complement  the  published  cancer  atlas,  computer- 
generated  maps  of  cancer  mortality  in  the  nonwhite  population  are  being  prepared 
according  to  state  economic  areas. 

To  clarify  racial  differences  in  cancer  risk  for  sites  not  available  in 
the  mortality  analyses,  data  were  examined  by  cell  type  from  the  Third  National 
Cancer  Survey.  For  example,  study  was  made  of  noncutaneous  melanomas,  79%  of 
which  originated  in  the  eye  (13).  As  with  skin  melanoma,  ocular  tumors  were 
much  more  common  in  whites  than  blacks,  and  predominated  in  females  at  younger 
ages  and  males  after  middle  life.  These  tumors  did  not  show  the  strong  north- 
south  gradient  seen  with  skin  melanoma,  suggesting  no  relation  to  sunlight 
exposure. 

High  Risk  Groups 

There  is  increasing  recognition  that  the  identification  of  high  risk 
groups  provides  a  key  to  the  ultimate  reduction  of  cancer  incidence  and  mortal- 
ity through  opportunities  for  surveillance,  early  detection  and  treatment, 
etiologic  research  and  preventive  measures.  To  provide  a  comprehensive  review 
of  cancer  risk  factors,  one  Branch  member  edited  a  book  (14)  representing  the 
proceedings  of  a  conference  sponsored  by  the  National  Cancer  Inst.itute  and  the 
American  Cancer  Society.  The  volume  opens  with  a  series  of  chapters  dealing 
with  the  host  and  environmental  influences  that  increase  a  person's  risk  of 
developing  cancer.  Reports  follow  on  the  demographic  patterns  of  cancer,  the 
application  of  control  measures  to  protect  the  cancer-prone  individual,  and 
current  research  and  strategies  to  obtain  new  insights  into  carcinogenesis  by 
studies  of  high  risk  groups.  The  final  chapters  summarize  special  opportunities 
provided  by  high  risk  groups  for  progress  in  areas  of  cancer  etiology  and  con- 
trol. Seven  of  the  32  chapters  werie  prepared  by  staff  from  the  Field  Studies 
and  Statistics  area  of  the  National  Cancer  Institute. 
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The  Branch  often  provides  comprehensive  yet  critical  reviews  of  partic- 
ular neoplasms,  primarily  to  assess  the  cur'rent  knowledge  of  risk  factors. 
This  year  surveys  were  published  on  respiratory  cancer  (15,16),  pancreatic 
and  biliary  tract  neoplasms  (17),  bone  cancer  (18),  leukemia  (19) >  and  multiple 
primary  cancers  (20).- 

In  association  with  the  Clinical  Epidemiology  Branch,  a  conference  was 
convened  in  December  1975  to  assess  the  role  of  genetics  in  human  cancer. 
The  proceedings  of  this  conference,  sponsored  by  the  National  Cancer  Institute 
and  the  National  Foundation  -  March  of  Dimes,  will  be  published  in  1976  (21). 

Immunoepidemiology 

A  series  of  studies  was  conducted  this  year  to  evaluate  the  role  of 
immunological  defects  in  carcinogenesis.  The  Branch  updated  an  analysis  of 
data  from  the  Renal  Transplant  Registry  of  the  American  College  of  Surgeons, 
now  covering  nearly  9000  recipients  treated  with  immunosuppressive  agents  (22). 
Lymphomas  developed  at  a  rate  25  times  greater  than  expected,  with  the  increase 
confined  to  non-Hodgkin's  lymphoma  (45-fold  excess),  mainly  reticulum  cell 
sarcoma.  The  risk  of  other  cancers  was  elevated  2-fold,  but  did  not  affect 
all  tumors  across-the-board  as  might  be  anticipated  by  the  immunosurveil lance 
hypothesis.  The  increased  risk  was  limited  to  particular  neoplasms:  hepatoma, 
lung  adenocarcinoma,  bladder,  leukemia,  melanomas,  and  soft-tissue  sarcomas. 
The  Branch  contributed  to  additional  reports  using  transplant  registry  data 
(23,24).  In  addition,  a  contract  with  the  University  of  Minnesota  supports 
the  Immunodeficiency-Cancer  Registry  which  now  covers  196  neoplasms  associated 
with  primary  immunodeficiency  syndromes  from  around  the  world  (22).  Lympho- 
reticular  tumors  predominated  in  the  series.  Only  25%  of  the  reported  tumors 
were  epithelial,  but  stomach  cancer  seemed  excessive  in  this  group. 

In  collaboration  with  the  Follow-Up  Agency  of  the  National  Academy  of 
Sciences,  study  is  underway  to  evaluate  the  risk  of  cancer  in  patients  with 
other  immunological  conditions,  such  as  sarcoidosis,  splenectomy,  and 
allergies.  Among  patients  with  chronic  lymphocytic  leukemia  reported  to  the 
End  Results  Program,  preliminary  analysis  suggests  an  excess  risk  of  subsequent 
tumors,  including  melanoma,  lung  cancer,  soft-tissue  sarcoma,  and  possibly 
rectal  cancer  (22).  Immunologic  mechanisms  have  been  investigated  also  by 
family  studies  (see  below). 

The  immunosurveil lance  concept  suggests  not  only  that  weakening  of  the 
immune  system  leads  to  cancer,  but  that  its  strengthening  may  be  protective. 
Indeed,  a  recent  study  of  BCG-vaccinated  newborns  reported  protection  against 
all  forms  of  childhood  cancer  by  a  factor  of  about  5-fold.  This  striking 
finding,  however,  was  not  confirmed  by  reanalysis  of  the  data,  using  more 
appropriate  methodology  and  additional  mortality  data  available  to  the  Branch 
(25). 

The  role  of  immunological  defenses  in  virus-related  neoplasms  was  the 
subject  of  a  monograph  co-edited  by  one  member  of  the  Branch  (26). 
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Drugs 

In  addition  to  an  evaluation  of  immunosuppressive  agents  through  studies 
of  transplant  recipients,  a  number  of  projects  were  undertaken  to  evaluate  the 
influence  of  exogenous  hormones  on  cancer  risk.  In  collaboration  with  Harvard 
University,  one  Branch  member  conducted  a  follow-up  study  of  women  receiving 
conjugated  estrogens  for  menopausal  symptoms.  Preliminary  analysis  has  con- 
firmed the  increased  risk  of  endometrial  cancer  previously  reported  by  retro- 
spective study,  and  further  suggests  a  possible  excess  of  breast  cancer.  Also, 
with  the  Harvard  group,  a  follo\\/-up  study  of  women  receiving  oral  contracep- 
tives revealed  a  significant  deficit  of  cystic  mastopathy;  however,  no  signif- 
icant differences  were  found  in  the  risk  of  breast  cancer  (27).  In  cooperation 
with  the  Biometry  Branch,  a  survey  of  women  reported  to  the  End  Results  Program 
with  postmenopausal  breast  cancer  found  them  to  be  prone  to  endometrial  cancer, 
with  the  excess  primarily  among  women  receiving  "hormonal  therapy",  presumably 
estrogens.  In  addition,  a  collaborative  study  was  initiated  with  Johns  Hopkins 
University,  to  evaluate  the  carcinogenic  effects  of  suspected  drugs;  case- 
control  studies  are  now  assessing  the  relationships  of  endometrial  cancer  to 
conjugated  estrogens  and  contraceptives,  and  liver  cancer  to  contraceptives 
and  androgenic-anabolic  steroids. 

During  the  past  year  2  reviews  were  published  on  the  subject  of  drug- 
induced  cancer  (28,29). 

Ionizing  Radiation 

Using  resources  of  the  Atomic  Bomb  Casualty  Commission  (ABCC),  one 
Branch  member  reported  an  excess  risk  of  salivary  gland  tumors  among  survivors 
of  the  bomb  receiving  extremely  high  doses  of  radiation  (30).  In  other  ABCC 
studies,  radiation  exposure  was  evaluated  with  respect  to  growth  and  develop- 
ment (31,32),  marital  and  reproductive  experience  (33),  and  absenteeism 
reflecting  attitudinal  disturbance  (34).  In  addition,  a  critique  was  made  of 
the  United  Nations  survey  of  research  in  radiation  levels  and  effects  (35). 

Family  Studies 

Epidemiologic  patterns  of  cancer  have  suggested  that  the  environment 
contributes  much  more  to  cancer  risk  than  do  genetic  factors.  Perhaps  in  the 
general  run  of  patients,  inherited  susceptibility  and  interactions  with  en- 
vironmental influences  are  too  subtle  or  complex  for  detection  by  ordinary 
epidemiologic  means.  On  occasion,  when  susceptibility  is  conspicuous,  as  in 
cancer-prone  families,  research  opportunities  are  provided  that  may  clarify 
the  role  of  genetic  mechanisms  and  host-environmental  interactions  in  carcino- 
genesis. Research  on  high-risk  families  is  conducted  in  collaboration  with  the 
Clinical  Epidemiology  Branch,  and  with  clinical  and  laboratory  scientists  at 
NIH  and  other  institutions. 

Studies  of  a  number  of  cancer-prone  families  were  reported  this  year. 
In  a  family  prone  to  a  wide  variety  of  lymphoproliferative  tumors,  healthy 
members  showed  defects  of  cellular  immunity  and  elevations  of  IgM  (36).  Two 
persons  in  this  family  developed  lung  adenocarcinoma  --  the  rame  tumor  that 
occurred  excessively  in  the  series  of  kidney  transplant  recipients  treated 
with  immunosuppressive  drugs  (22).  Laboratory  evidence  of  imnwnodeficiency 
has  been  found  in  other  lymphoma-prone  families,  which  may  represent  a  sub- 
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clinical  counterpart  to  the  primary  immunodeficiency  syndromes.  New  develop- 
ments in  recognizing  lymphoid  subpopulations  by  surface  markers  should  help 
clarify  the  mechanisms  linking  immunogenetic  defects  to  abnormalities  of 
lymphoproliferation.  In  3  of  4  sibs  affected  with  chronic  lymphocytic  leukemia, 
the  peripheral  blood  leukemic  cells  shared  6-heavy  and  K-light  chains  as  the 
only  detectable  surface  immunoglobulins,  suggesting  an  inherited  defect  in  a 
class  of  lymphocytes  identified  at  a  biomolecular  level  (37). 

An  aggregation  of  acute  myelocytic  leukemia  was  reported  in  4  sisters; 
a  fifth  was  found  to  have  leukemia-associated  antigens  and  other  defects 
suggesting  preleukemia  (38).  Two  families  were  identified  with  a  predisposi- 
tion to  male  breast  cancer;  an  elevation  of  urinary  estrogens  in  some  male 
members  suggested  an  underlying  defect  of  estrogen  metabolism  (39). 

Increasingly,  families  are  being  recognized  with  an  aggregation  of  two 
or  more  cancers.  These  syndromes  appear  to  represent  a  "scattering"  over  the 
family  tree  of  the  same  constellation  of  tumors  that  coexist  excessively  as 
multiple  primary  neoplasms  in  certain  individuals  (40).  Among  6  families 
prone  to  ovarian  cancer,  3  showed  a  concurrent  cluster  of  breast  cancer  (41). 
The  exceptional  risk  of  cancer  in  these  families  prompted  prophylactic  oopho- 
rectomy in  many  asymptomatic  women;  preneoplastic  changes  in  some  ovaries 
were  suggested  on  review  of  the  original  microscopic  sections.  In  1969,  members 
of  the  Epidemiology  Branch  reported  a  new  familial  syndrome  of  soft-tissue 
sarcomas,  breast  cancer,  and  other  neoplasms  affecting  children  and  young  adults. 
In  a  follow-up  of  3  families,  8  of  approximately  50  surviving  members  were 
diagnosed  with  cancer  since  the  original  report,  confirming  the  familial  con- 
stellation of  neoplasms  (including  multiple  primaries  in  the  same  individual), 
and  underscoring  the  need  for  surveillance  programs  in  cancer-prone  families 
to  enable  early  diagnosis  (42). 

The  experience  of  the  Branch  with  family  aggregation  of  cancer  was 
reviewed  in  a  series  of  recent  reports  (43,44).  Continuing  efforts  were  made 
to  delineate  new  syndromes,  as  illustrated  by  the  aggregation  of  familial 
glioma  with  focal  nodular  hyperplasia  of  the  liver  (45).  In  collaboration 
with  Meloy  Laboratories,  studies  were  conducted  to  develop  and  evaluate  the 
utility  of  the  SV40  transformation  test  as  an  indicator  of  cancer  proneness  (46). 

Studies  of  viral  etiology  have  focused  on  specimens  from  a  variety  of 
cancer-prone  families.  One  Branch  member  evaluated  the  epidemiologic  evidence 
for  an  environmental  factor  in  familial  Hodgkin's  disease,  and  detected  statis- 
tical biases  that  bring  into  question  the  interpretation  of  case-to-case 
transmission  (47).   In  addition,  a  study  of  mortality  among  medical  students 
and  young  physicians  revealed  no  excess  of  Hodgkin's  disease  or  leukemia, 
despite  occupational  exposure  to  those  neoplasms  suspected  to  have  an  infec- 
tious etiology  (48). 

Childhood  Cancer 

A  continued  search  was  made  for  epidemiologic  peculiarities  of  child- 
hood cancer,  utilizing  information  from  the  death  certificates  of  all  U.  S. 
children  with  cancer  during  1960-69,  and  from  multihospital  surveys  of  clinical 
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records.  A  study  of  colorectal  cancer  in  Children  revealed  excess  mortality 
among  blacks,  particularly  in  boys,  reflecting  a  rising  incidence  of  mucin- 
producing  tumors  in  this  group  (49).  In  a  study  of  blood-vessel  neoplasms, 
about  half  the  children  with  hepatic  hemangioendotheliomas  had  skin  hemangiomas, 
which  may  thus  aid  in  the  differential  diagnosis  of  liver  tumors  in  infancy 
(50).  The  predominance  of  hepatic  tumors  in  girls  is  a  possible  clue  to 
etiology.  Except  for  1  infant  living  near  an  industrial  source  of  polyvinyl 
chloride,  there  were  no  leads  to  environmental  carcinogens. 

Study  was  made  of  the  remarkable  decline  in  mortality  from  Wilms'  tumor 
in  the  United  States  (51).  The  trend  was  nearly  proportional  to  the  increases 
in  survival  among  children  reported  to  the  End  Results  Program  with  all  stages 
of  disease,  and  appeared  to  result  from  therapeutic  advances  rather  than 
earlier  detection.  Total  incidence  trends  showed  no  consistent  change,  but  a 
shift  toward  female  predominance  suggests  sex  differences  in  etiology.  Another 
study  examined  racial  differences  in  survival  trends  for  acute  lymphocytic 
leukemia  in  childhood  (52).  The  shorter  survival  rates  for  blacks  appeared 
dependent  upon  age  and  socioeconomic  factors  other  than  differences  in  thera- 
peutic regimens. 

In  addition,  a  review  article  was  prepared  on  the  subject  of  congenital 
hemi hypertrophy,  a  malformation  which  increases  the  risk  of  childhood  neoplasms 
involving  the  kidney,  adrenal  cortex,  and  liver  (53).  In  collaboration  with 
investigators  from  Ankara,  and  the  Viral  Oncology  Program,  study  was  made  of 
the  high  frequency  of  Turkish  children  with  acute  myelomonocytic  leukemia, 
often  presenting  with  chloroma-like  deposits  in  the  eye  and  orbit  (54). 
Laboratory  studies  uncovered  no  abnormalities  of  etiologic  significance,  but 
a  group-specific  antigen  (type  C  virus?)  was  identified  in  one  patient  by 
radioimmunoassay  of  orbital  tumor  extracts. 

Epi zoology 

In  1964  the  National  Cancer  Institute  initiated  the  Veterinary  Medical 
Data  Program  (VMDP),  a  resource  used  by  the  Clinical  and  Environmental  Epide- 
miology Branches.  As  of  July  1,  1975,  14  participating  colleges  of  veterinary 
medicine  have  submitted  abstracts  on  1,325,800  clinical  visits.  Studies  in 
the  past  have  generally  focused  on  the  distribution  of  neoplasms  among  domes- 
tic animals,  relating  risk  to  age,  breed  and  sex.  Studies  this  year  emphasized 
epidemiologic  comparisons  with  human  cancer.  The  distribution  of  thyroid  can- 
cer in  dogs  suggested  relationships  to  thyroiditis  in  the  Beagle  breed,  which 
may  shed  light  on  the  possible  tumorigenic  role  of  Hashimoto's  disease  in 
man  (55).  High-risk  canine  breeds  were  described  for  cryptorchism,  providing 
clues  to  the  role. of  the  dysgenetic  gonad  in  testicular  maldescent  and  tumor 
in  man  (56).  An  etiologic  hypothesis  was  proposed  for  the  excessive  risk  of 
chemodectomas  among  "bulldog  family"  canine  breeds,  which  may  help  to  clarify 
the  familial  aggregations  of  this  tumor  in  man  (57).  Female  dogs  showed  an 
excessive  risk  for  bladder  cancer,  a  possible  result  of  differential  non- 
disease  urine  retention,  so  that  the  frequency  of  bladder  cancer  in  female 
dogs  may  provide  a  sentinel  to  low-level  hazards  for  man  (58). 
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OTHER  ACTIVITIES 

The  Environmental  and  Clinical  Epidemiology  Branches  provide  a  liaison 
for  epidemiologic  research  in  the  National  Cancer  Program,  and  contribute  ad- 
vice and  support  to  clinicians,  experimentalists,  and  public  health  officials. 
Durinfi  the  year  the  Branch  helped  to  organize  and  chair  NCI-sponsored  confer- 
ences: "Cancer  Epidemiology  and  the  Clinician",  and  "Genetics  of  Human  Cancer". 
Branch  members  also  served  with  advisory  groups  and  committees  connected  with 
the  International  Union  Against  Cancer  (UICC),  the  U.S.-U.S.S.R.  Cancer 
Program,  the  National  Academy  of  Sciences,  Food  and  Drug  Administration, 
Environmental  Protection  Agency,  various  editorial  boards,  and  professional 
organizations.  Under  the  aegis  of  the  U.S. -Japan  Cooperative  Cancer  Research 
Program,  one  member  visited  several  cancer  centers  and  universities  in  Japan 
to  stimulate  the  use  of  biostatistical  methods  in  cancer  research. 

PLANS 

There  is  a  clear  need  to  strengthen  and  enlarge  the  epidemiology  program 
at  the  National  Cancer  Institute,  particularly  in  environmental  studies,  and 
the  new  Branch  provides  a  focus  for  initiatives  in  this  area.  The  recent 
demonstration  of  "clusters"  of  cancer  mortality  in  certain  U.  S.  communities 
represents  a  promising  point  of  departure  for  studies  to  formulate  and  test 
hypotheses  concerning  environmental  carcinogens.  Despite  severe  shortage  of 
professional  staff,  the  Branch  is  taking  steps  to:  1)  enlarge  the  program  of 
collaborative  studies  with  other  agencies  (e.g.,  CDC,  VA,  EPA,  NAS,  FDA, 
NIOSH,  NCHS)  that  possess  important  epidemiologic  resources  that  require  active 
involvement  and  coordination  by  NCI;  2)  fully  utilize  national  data  resources, 
such  as  U.  S.  cancer  mortality  and  morbidity  statistics,  for  descriptive, 
correlational,  and  analytical  studies;  3)  undertake  more  systematically  and 
energetically,  directly  and  in  collaboration  with  other  groups,  appropriate 
field  studies  to  identify  etiologic  factors  responsible  for  the  high-risk 
communities  identified  in  the  Atlas;  4)  ensure  that  urgent  epidemiologic  ques- 
tions ("firefighting")  are  resolved  by  the  most  rapid  and  efficient  means 
possible,  including  in-house  research,  contracts,  grants,  interagency  coopera- 
tion, collaboration  with  SEER  units,  and  other  groups  around  the  country;  and 
5)  further  develop  a  comprehensive  well-balanced  intramural  program  in  cancer 
epidemiology,  with  the  capacity  to  conduct  and  coordinate  analytical  studies  to 
help  settle  key  questions  in  cancer  etiology,  e.g.,  drug  and  occupational 
hazards,  general  environmental  exposures  (air,  water,  food),  hormonal  and 
immunologic  influences,  infectious  agents,  and  genetic-familial  determinants. 
Additional  staff  is  needed,  but  meanwhile  the  research  program  will  be  aided 
by  the  flexible  use  of  contracts  locally  (e.g.,  computer  programming)  and 
nationally  (e.g.,  field  studies  iVi  high-risk  communities). 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objective  of  this  study  is  to  examine  the  cancer  mortality  experience 
in  the  United  States  relative  to  cancer  etiology.  Special  emphasis  is  placed 
upon  the  selection  of  areas  in  the  U.S.  for  intensive  study.  Publications  from 
this  area  of  interest  have  facilitated  the  design  of  ongoing  analytical  invest- 
igations to  test  specific  etiologic  hypotheses.  Included  among  these  are  areas 
in  the  Southern  U.S.  with  excessive  rates  of  lung  and  oral  cancer,  in  Nebraska 
for  colon  cancer,  rural  New  England  for  bladder  cancer,  and  in  Maine  where 
areas  with  excessive  lung  cancer  rates  have  been  detected.  An  analysis  of 
characteristics  that  may  influence  this  geographic  variation  of  cancer  was 
undertaken.  In  both  sexes  a  large  urban  effect  was  observed  for  cancers  of  the 
nasopharynx,  larynx,  colon  and  rectum.  The  urbanization  effect  for  colon 
cancer,  however,  disappeared  when  we  controlled  for  social  class.  Lung  cancer 
rates  for  white  males  and  females  were  analyzed,  and  the  findings  suggest  that 
the  influence  of  community  air  pollution  from  industrial  emissions  containing 
inorganic  arsenic.  We  are  continuing  to  expand  our  data  sets,  both  of  reported 
deaths  and  measures  of  exposure. 
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Project  Description 

Objectives: 

To  examine  the  cancer  mortality  experience  in  the  United  States  relative 
to  cancer  etiology.  Special  emphasis  is  placed  upon  the  selection  of  areas 
in  the  U.S.  for  intensive  study. 

Methods  Employed: 

Computer  analysis  of  over  6  million  death  certificates  by  site,  sex,  race, 
state,  and  age.  The  investigation  is  ongoing,  updated  year  by  year,  and 
expanding.  Base  populations  for  whites,  blacks,  and  all  nonwhites  are 
maintained  for  the  entire  time  period.  The  system  for  the  total  U.S. 
provides  race,  sex,  ICD,  and  age-specific  analyses  of  cancer  mortality 
consisting  of  numbers  dead,  populations  at  risk,  age-specific  and  age- 
adjusted  rates,  a  measure  of  the  variability  in  the  age-adjusted  rate, 
and  a  linear  regression  of  the  age-adjusted  rates  as  a  function  of  time. 
This  system  is  fully  operational. 

A  system  for  the  analysis  of  cancer  mortality  for  individual  counties 
with  the  flexibilities  of  the  national  system  is  currently  operational. 

Major  Findings: 

Average  mortality  rates  from  lung  cancer  for  white  males  and  femaleii  in 
the  U.S.,  1950-69,  were  significantly  increased  in  counties  with  copper, 
lead,  or  zinc  smelting  and  refining  industries,  but  not  in  counties  where 
other  non-ferrous  ores  are  processed.  The  excess  mortality  was  not 
attributed  to  differences  in  geographic  region,  population  density, 
urbanization,  socioeconomic  status,  or  other  manufacturing  processes.  The 
findings  suggest  the  influence  of  community  air  pollution  from  industrial 
emissions  containing  inorganic  arsenic. 

An  analysis  of  characteristics  that  may  influence  the  geographic  variation 
of  cancer  was  undertaken.  Most  of  the  urban-rural  differences  were  in 
the  direction  expected  from  previous  studies,  but  in  both  sexes  a 
surprisingly  large  urban  effect  was  observed  for  cancers  of  the  naso- 
pharynx, larynx,  colon  and  rectum.  In  some  instances,  urbanization  may 
confound  social-class  associations.  To  evaluate  this  possibility,  age- 
adjusted  death  rates  were  calculated  for  cross-classified  categories  of 
social -class  and  urbanization  for  the  entire  country.  Positive  social - 
class  and  urbanization  effects  were  seen  for  breast  cancer  and  Hodgkir^'s 
disease  in  females,  whereas  the  urbanization  effect  for  colon  cancer 
disappeared  when  we  controlled  for  social^class  differences.  We  also 
detected  the  lack  of  either  effect  for  stomach  cancer. 
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An  investigation  of  the  epidemiological  patterns  for  pancreatic  and  biliary 
cancers  revealed  more  differences  than  similarities.  In  the  U.S. 
pancreatic  cancers  are  increasing  in  frequency,  predominating  in  males 
and  in  blacks.  Rates  for  this  tumor  are  elevated  in  urban  areas,  but 
geographic  analysis  uncovered  no  clustering  of  contiguous  counties  except 
in  southern  Louisiana.  For  biliary  tract  cancer,  rates  are  higher  in 
whites  than  blacks,  and  clusters  of  high-risk  counties  have  been  found 
in  the  north  central  region,  the  southwest,  and  Appalachia.  The  distribu- 
tion of  biliary  tumors  parallels  that  of  cholesterol  gallstones,  the  major 
risk  factor  for  biliary  cancer. 

The  manufacturing  characterization  of  counties  with  bladder  cancer  rates 
in  the  highest  percentile  agreed  with  observations  linking  this  tumor  with 
occupational  exposure  to  organic  chemicals.  Elevated  bladder  cancer  rates 
are  also  found  in  rural  counties  with  sawmills  and  planing  mills.  This 
excess  may  be  related  to  occupational  exposures  previously  linked  to  tumors 
of  the  nasal  cavity  and  sinuses. 

An  investigation  of  the  mortality  experience  of  Alaskan  natives  (Eskimos, 
Indians,  and  Aleuts)  was  completed.  The  number  of  deaths  was  found  to 
be  significantly  higher  than  that  of  U.S.  Indians.  The  mortality  of 
Alaskan  natives  from  cancers  of  the  nasopharynx,  esophagus,  kidney,  and 
salivary  glands  was  significantly  increased.  Among  Alaskan  Caucasians, 
only  nasopharyngeal  cancer  was  in  excess  in  both  sexes. 

A  survey  of  lung  cancer  mortality  by  county  in  the  U.S.  1950-69  has 
revealed  excesive  rates  among  males  in  counties  where  paper,  chemical, 
petroleum,  and  transportation  industries  are  located.  The  industrial 
correlations  were  not  attributed  to  urbanization,  socioeconomic  factors, 
or  other  manufacturing  operations  and  may  account  for  part  of  the  high 
risk  of  lung  cancer  previously  reported  in  Southern  U.S.  coastal  counties. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

This  survey  provides  a  continually  expanding  data  set  against  which  specific 
etiological  hypotheses  about  cancer  can  be  tested.  The  capability  of  sub- 
division of  the  data  set  into  specific  racial  and  geographical  subsets 
(specifically  county  level  analysis)  provides  an  opportunity  to  more 
critically  test  hypotheses  regarding  the  etiology  of  cancer  than  was 
possible  at  an  earlier  point  in  time. 

Proposed  Course  of  Project: 

Areas  in  the  United  States  with  elevated  cancer  mortality  rates  are  under 
investigation  in  an  attempt  to  test  specific  etiologic  hypotheses.  Included 
among  these  are  areas  in  the  Southern  U.S.  with  excessive  rates  of  lung 
and  oral  cancer,  in  Nebraska  for  colon  cancer,  rural  New  England  for 
bladder  cancer,  and  in  Maine  where  areas  with  excessive  lung  cancer  rates 
have  been  detected. 
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In  addition  to  the  areas  mentioned  above,  we  have  approached  the  National 
Center  for  Health  Statistics  (NCHS)  concerning  access  to  death  certificate 
numbers.  Through  NCHS  we  have  requested  a  number  of  states  to  permit 
NCHS  to  release  the  pertinent  information.  These  studies  are  the  result 
of  our  earlier  investigations  concerning  the  geographic  distribution  of 
malignancy  in  the  U.S. 

We  are  continuing  to  expand  our  data  sets,  both  of  reported  deaths  and 
measures  of  exposure.  Methods  for  the  systematic  presentation  of  the 
geographic  distribution  of  cancer  mortality  for  the  calendar  years 
subsequent  to  those  included  in  earlier  publications  are  being  developed. 

Publications 
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(NIH)  75-780,  1975. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  identify  and  study  populations  with 
altered  immunologic  states  experiencing  unusual  rates  of  malignancy.  Risks 
of  cancer  of  different  sites  are  quantified  for  various  groups  of  such 
patients,  compared  v/ith  each  other,  and  characteristics  and  possible 
determinants  of  unusual  risks  are  sought.  The  populations  studied  include 
renal  transplant  recipients,  patients  with  inherited  and  acquired  immune 
deficiency  syndromes,  groups  of  immune  stimulated  persons  (e.g.  hyperimmunized. 
B.C.G.  vaccination)  and  patients  experiencing  conditions  for  which  immune 
sequelae  are  suspect  but  unknown  (e.g.  splenectomy  patients).  Both  cohort 
studies  of  these  groups  of  patients  and  case-control  studies  of  such  patients 
who  also  developed  cancer  are  conducted. 
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Project  Description 
Objectives: 

1)  To  identify  and  study  populations  with  altered  immunologic  states 
experiencing  unusual  rates  of  malignancy. 

2)  To  study  these  populations  in  order  to  identify  the  characteristics  and 
possible  determinants  of  any  unusual  risk. 

Studies  and  Methods  Employed: 

1)  An  ongoing  follow-up  study  of  the  malignancy  experiences  of  renal  trans- 
plant recipients  was  continued  and  updated.  In  the  past  year  16,000  patients 
transplanted  at  232  hospitals  and  reported  to  a  renal  transplant  registry  were 
followed  up  for  incident  cases  of  cancer.  Cancer  incidence  rates  from  the 
general  population  are  currently  being  applied  to  age,  sex,  and  time-specific 
years  at  risk  accumulated  by  the  transplant  recipients  and  various  subgroups 
of  the  population,  in  order  to  develop  expected  numbers  of  cancer  to  compare 
to  the  numbers  actually  observed. 

2)  Data  were  collected  for  a  case-control  study  of  cancer  in  the  transplant 
population  described  above.  For  each  cancer  case,  two  controls  were  selected, 
matched  for  hospital  and  year  of  transplant.  Tissue-typing  information  for 
cases  and  controls  was  requested  from  all  of  the  hospitals  and  the  data  ob- 
tained are  currently  being  analyzed. 

3)  In  collaboration  with  the  University  of  Minnesota,  through  the  contract 
mechanism  (NOl-CP-43384) ,  a  Registry  of  malignancy  in  patients  with  immune 
deficiency  syndromes  was  maintained.  In  the  past  year,  a  concerted  effort 
has  been  made  to  recontact  all  previous  contributors  as  well  as  to  canvass  the 
societies  of  immunologists  for  others  who  may  have  seen  such  patients.  The 
emphasis  has  been  on  ascertaining  previously  unreported  cases  of  malignancy 
and  determining  the  total  numbers  of  immune  deficient  patients  seen  by  disease 
category. 

4)  A  follow-up  study  is  underway  of  the  malignancy,  mortality  and  reproduc- 
tive experience  of  5,000  former  employees  of  Fort  Detrick  (formerly  a  biologic 
warfare  research- cneter).  A  large  proportion  of  these  workers  fall  into  a 
group  which  would  be  considered  "hyperimmunized."  The  personal  and  immuniza- 
tion records  for  this  population  have  been  abstracted  and  computerized.  A 
mailing  is  being  prepared  to  determine  the  vital  status  of  the  members  of 
this  group  and  the  health  histories  of  those  still  living. 

5)  Several  reviews  of  the  status  of  the  field  in  general  and  of  specific 
aspects  of  it  (B.C.G  vaccination)  have  been  conducted. 
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6)  The  planning  phases  of  a  series  of  studies  in  collaboration  with  the 
Veterans     Administration  have  begun.     In    these  studies,   the  malignancy 
experiences  of  a  number  of  groups  of  patients  with  acquired  immune  deficiency 
states  and  others  undergoing  procedures  or  drug  therapeutics  involving 
immunosuppression  will  be  compared  with  that  of  the  general  population. 

7)  A  follow-up  of  a  large  number  of  patients  with  chronic  lymphocytic 
leukemia  was  done  to  evaluate  their  risk  of  malignancies  of  other  types. 

Major  Findings: 

1)  The  risk  of  lymphoma  among  transplant  recipients  is  about  25-times 
greater  than  expected,  derived  almost  entirely  from  a  risk  of  reticulum  cell 
sarcoma  that  was  350-times  greater  than  expected,  which  appeared  within  a 
year  of  transplant  and  showed  a  highly  unusual   predilection  for  localization 
to  the  brain. 

2)  "Other  cancers"  were  twice  as  common  as  expected,  due  largely  to  soft- 
tissue  sarcomas,  hepatobiliary  carcinomas,   lower  urinary  tract  carcinomas  and 
adenocarcinomas  of  the  lung. 

3)  Other  than  some  possible  associations  with  age,  there  is  a  remarkable 
lack  of  variability  of  the  risk  according  to  a  number  of  recipient  and 
donor  characteristics. 

4)  Persons  with  immune-deficiency  syndromes  have  a  high  risk  of  lymphoma, 
similar  to  that  among  transplant  recipients.     Unlike  the  transplant 
population,  however,   they  also  appear  to  be  at  high  risk  of  Hodgkin's 
disease,   lymphatic  leukemia  (children),  and  stomach  cancer  (adults). 

5)  A  review  of  all   of  the  relevant  human  data  with  respect  to  B.C.G. 
vaccination  and  cancer  prevention  was  conducted.     The  conclusions  reached 
were  that  there  is   little  evidence  that  vaccination  outside  of  the  neonatal 
period  is  effective  in  preventing  cancer;  if  there  is  an  effect  of  neonatal 
vaccination,  it  must  convey  only  a  small  amount  of  "protection";  and  follow- 
up  studies  adequate  to  assess  the  long-term  effects  of  such  vaccination 

have  not  been  done  and  recent  evidence  indicates  that  they  should  be. 

Proposed  Course  of  Project: 

1)  The  transplant  registry  of  the  American  College  of  Surgeons  is  being 
phased  out  and  hopefully  replaced  by  a  combined  transplant-dialysis 
registry  of  patients  with  chronic  renal   disease,  to  be  run  by  the  Bureau  of 
Quality  Control   of  H.E.W.     A  final   analysis  of  the  transplant  registry's 
experience  will   be  conducted.     Data  from  the  new  registry  will   be  used  to 
clarify  the  risk  among  dialysis  patients. 

2)  The  collaboration  with  the  imnunodeficiency  and  cancer  registry  will 
continue  with  periodic  evaluation  of  the  data  collected. 
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3)  In  the  coming  year  data  from  the  case-control  studies  described  above  will 
be  analyzed. 

4)  The  follow-up  and  analysis  of  the  "hyperimmunized"  group  described  above 
will  be  continued. 

5)  The  series  of  studies  with  the  Veterans    Administration  will  hopefully 
move  from  the  pilot  study  phase  to  the  full  program. 

i  Publications 

Spector,  B,   D.,  Good,  R.  A.,  and  Kersey,  J,  H:     Cancer  in  adults  with  primary 
immunodeficiency  diseases.     Cancer,  In  press. 

Kersey,  J.   H.   and  Spector,  B.   D.:     Immunodeficiencies  and  malignancies.     In 
Persons  at  High  Risk  of  Cancer:     An  Approach  to  Cancer  Etiology  and  Control. 
New  York.     Academic  Press.   1975,  p.p.   55-67. 

Fraumeni ,  J.   F.,  Jr.   and  Hoover,  R.:;     Immunosurveil lance  and  cancer: 
Epidemiologic  observations.     In  Proceedings  of  the  Symposium  on 
Epidemiology  and  Cancer  Registries  1n  the  Pacific  Basin.     In  press. 

Hoover,  R,   N.:     Bacillus  Calmette-Guerin  vaccination  and  cancer  prevention: 
A  critical   review  of  the  human  experience.     Cancer  Res.   36:652-654,  1976. 
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The  purpose  of  this  project  is  to  conduct  and  coordinate  interdisciplinary 
studies  on  cancer-prone  families  in  order  to  clarify  the  role  of  genetic 
mechanisms  and  host-environmental  interactions  in  carcinogenesis.  Clinical 
studies  of  high-risk  families  have  suggested  etiologic  relationships  between 
cancers,  constellations  of  which  may  cluster  in  individuals  (multiple  primary 
neoplasms)  or  may  be  scattered  over  the  family  tree  (familial  neoplastic 
syndromes) .   Discovery  of  laboratory  abnormalities  in  certain  cancer-prone 
families,  such  as  subclinical  immunodeficiency  in  family  members  predisposed 
to  lymphoma,  have  provided  insights  into  the  mechanisms  of  susceptibility  to 
cancer. 
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Objectives: 


To  document  the  occurrence  of  cancer  in  high-risk  families,  and  to  study  such 
families  by  clinical,  epidemiologic,  and  laboratory  investigations,  in  an 
effort  to  elucidate  genetic  mechanisms  and  host-environmental  interactions 
contributing  to  carcinogenesis.  To  coordinate  the  distribution  of  tissue  and 
blood  specimens  from  such  families  to  interested  experimentalists  for  etio- 
logic  study  by  cytogenetic,  immunologic,  viral,  endocrine,  biochemical,  tissue 
culture,  and  other  methods. 

Methods  Employed: 

Interview  of  cancer  patients  with  respect  to  prior  medical  and  environmental 
history  and  family  occurrence  of  cancer  and  other  disorders;  documentation  of 
history  by  appropriate  vital  records,  hospital  charts,  and  review  of  pathology 
specimens;  collection  of  biological  specimens  from  members  of  high-risk 
families  and  circulation  to  appropriate  laboratories  for  etiologic  study. 

Major  Findings: 

During  the  past  year  a  number  of  high-risk  families  were  studied,  involving 
cancers  of  single  sites  or  several  sites.  Certain  tumors  occurring  together 
in  familial  syndromes  also  coexist  in  surveys  of  multiple  primary  neoplasms, 
suggesting  that  a  familial  cancer  syndrome  may  represent  a  "scattering"  over 
the  family  tree  of  tumors  which  share  etiologic  influences.  In  collaboration 
with  laboratory  scientists,  reports  were  published  on  subclinical  defects  in 
high  risk  families.  In  one  family  prone  to  a  wide  variety  of  lymphoid  tumors 
and  to  lung  adenocarcinoma,  laboratory  studies  in  healthy  members  revealed 
defects  of  cellular  immunity  and  IgM  elevations.  In  a  family  prone  to  chronic 
lymphocytic  leukemia,  the  peripheral  blood  leukemic  cells  in  3  sibs  showed 
6-heavy  and  K-light  chains  as  the  surface  immunoglobulins,  suggesting  an 
inherited  defect  in  a  specific  class  of  lymphocytes. 

In  a  sib  aggregation  of  acute  myelocytic  leukemia,  an  apparently  normal  sib 
had  leukemia-associated  antigens  and  other  abnormalities  suggesting  a  pre- 
leukemic  state.  In  2  families  prone  to  male  breast  cancer,  elevati^ns  of 
urinary  estrogens  were  found  in  certain  men,  implicating  defective  estrogen 
metabolism.  In  a  study  of  6  families  predisposed  to  ovarian  cancer,  3  showed 
a  concurrent  cluster  of  breast  cancer;  a  preneoplastic  lesion  of  the  ovary 
was  suggested  on  review  of  microscopic  sections  from  women  who  underwent  pro- 
phylactic oophorectomy. 

In  a  follow-up  of  3  families  reported  with  a  new  syndrome  of  soft-tissue  sar- 
coma, breast  cancer,  and  other  neoplasms  (Ann.  Intern.  Med.  71:269,  1969), 
8  new  tumors  were  discovered  among  50  family  members,  providing  additional 
evidence  for  this  fan]ilial  constellation  of  neoplasms  and  the  need  for  sur- 
veillance programs  in  high-risk  families  aimed  at  early  diagnosis  and 
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treatment.  Also  reported  this  year  was  a  possible  new  syndrome,  consisting 
of  familial  glioma  associated  with  focalnodular  hyperplasia  of  the  liver  and 
hamartomatous  lesions.  The  experience  of  the  Branch  with  cancer-prone  families 
was  summarized  in  a  series  of  reviews.  In  conjunction  with  Meloy  Laboratories, 
work  was  carried  out  to  evaluate  the  usefulness  of  the  SV40  transformation 
test  as  an  indicator  of  cancer-proneness. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Studies  of  cancer-prone  families  may  help  to  detect  genetic  mechanisms  and 
host-environmental  interactions  in  carcinogenesis,  and  also  help  to  identify 
those  individuals  most  likely  to  benefit  from  screening  programs  aimed  at 
early  diagnosis  of  cancer. 

Proposed  Course  of  Project: 

The  same  approach  will  be  continued.  New  laboratory  techniques  will  be  intro- 
duced into  the  project  as  necessary. 

Publications 

Fraumeni,  J.F.,  Jr.,  Wertelecki,  W.,  Blattner,  W.A.,  Jensen,  R.D.,  Leventhal , 

B.G.:  Varied  manifestations  of  a  familial  lymphoproliferative  disorder. 

Am.  J.  Med.  59:  145-151,  1975.  - 

Pendergrass,  T.W.,  Mann,  D.L.,  Stoller,  R.G.,  Halterman,  R.H.,  Fraumeni,  J.F., 
Jr.:  Acute  myelocytic  leukaemia  and  leukaemia-associated  antigens  in  sisters. 
Lancet  2:429-431,  1975. 

Li,  F.  P.  and  Fraumeni,  J.F.,Jr.:  Familial  breast  cancer,  soft-tissue  sarcomas, 
and  other  neoplasms.  Ann.  Intern.  Med.  83:  833-834,  1975. 

Everson,  R.B.,  Fraumeni,  J.F.,Jr.,  Wilson,  R.E.,  Li,  F.P.,  Fishman,  J.,  Stout, 
D. ,  Norris,  H.J.:  Familial  male  breast  cancer.  Lancet  1 :  9-12,  1976. 

Blattner,  W.A.,  Strober,  W. ,  Muchmore,  A.V.,  Blaese,  R.M.,  Broder,  S., 
Fraumeni,  J.F.,  Jr.:  Familial  chronic  lymphocytic  leukemia.  Immunologic  and 
cellular  characterization,  Ann.  Intern.  Med.  (In  press). 

Fraumeni,  J.F.,  Jr.,  Grundy,  6.W.,  Creagan,  E.T.,  Everson,  R.B.:  Six  families 
prone  to  ovarian  cancer.  Cancer  36:  364-369,  1975. 

Blattner,  W.A.:  Investigative  approach  to  familial  cancer.  In  Mulvihill,    ( 
J.J.,  Miller,  R.W.,  and  Fraumeni,  J.F.,  Jr.  (Eds):  The  Genetics  of  Human 
Cancer.  New  York,  Raven  Press  (In  Press). 


Fraumeni,  J.F.,  Jr.:  Clinical  patterns  of  familial  cancer.  In  Mulvihill,  J.J 
Miller,  R.W.  and  Fraumeni,  J.F.,  Jr.  (Eds.):  The  Genetics  of  Human  Cancer. 
New  York,  Raven  Press  (In  Press). 
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Li,   P.P.,  Tucker,   M.A.   and  Fraumeni ,  J.F.,  Jr.:     Childhood  cancer  in  siblings. 
J.   Pediatr.    (In  press). 

Everson,   R.B.   and  Fraumeni,  J.F.,  Jr.:     Familial   glioblastoma  with  hepatic 
focal   nodular  hyperplasia.     Cancer  (In  press). 

Fraumeni,  J.F.,  Jr.:   Mult-'ple  primary  neoplasms:   relationship  to  familial 
cancer.     In  Severi,  L.    (Ed.):     Multiple  Primary  Malignant  Tumours.   Perugia, 
Italy,   Division  of  Cancer  Research,   1975,  pp.   177-184. 

Kaplan,  M.M. ,  Giard,  D.J.,  Blattner,  W.A.,  Lubiniecki,  A.S.,  Fraumeni,  J.F., 
Jr.:  An  improved  method  of  fixation  for  immunofluorescent  detection  of  SV40 
T-antigen  in  infected  human  fibroblasts  (38605).  Proc.  Soc.  Exp.  Biol.  Med. 
148:    660-664,    1975. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  continuing  purpose  of  this  project  is  to  identify  animal  models  appli 
cable  to  further  research  into  the  etiology  of  cancer  in  humans.  Additionally!, 
as  cases  accumulate,  the  probability  increases  that  domestic  pets  with  some 
types  of  spontaneous  cancers  can  be  identified  as  representing  the  effects 
of  low  level  environmental  exposure  to  carcinogenic  agents.  The  frequency  of 
cancer  in  these  animals  would  serve  as  a  warning  of  general  environmental 
hazards  to  man.  The  topics  of  current  interest  include:  1)  environmental 
influenced  cancer  in  dogs  relative  to  the  level  of  industralization  in  their 
county  of  residence;  2)  the  epidemiologic  features  of  renal  carcinoma, 
testicular  neoplasms  and  urethral "defects  in  dogs  with  comparison  to  the 
lesion  in  man;  and  3)  a  case-control  study  of  1500  cases  of  canine  mammary 
neoplasms  to  determine  risk  associated  with  age,  breed,  obesity,  prior 
ovariohysterectomy  and  prior  benign  mammary  neoplasia. 
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Project  Description 

Objectives: 

To  investigate  the  distribution  of  cancer  and  related  conditions  in  domestic 
animals  in  order  to  1)  clarify  etiol'igic  factors  in  humans,  2)  identify 
animal  models  useful  in  research,  and  3)  identify  sentinals  which  may  act  as 
early  predictors  of  environmental  hazards  to  man. 

Methods  Employed: 

Animals  with  the  disease  under  investigation  are  identified  from  the  medical 
abstract  records  sent  to  NCI's  Veterinary  Medical  Data  Program.  A  comparison 
population-at-risk  is  constructed  from  all  patients  seen  by  participants  during 
the  same  time  period  under  consideration.  The  disease  animals  are  characterized 
by  relative  risk  techniques  for  various  factors  (i.e.,  age,  breed,  sex).  Other 
analytical  techniques  employed  may  include  case-control  comparison  for  other 
factors  associated  with  the  disease  in  man. 

Major  Findings: 

A  retrospective  study  of  thyroid  cancer  in  dogs  identified  three  breeds  with 
excessive  risk.  As  in  man,  associated  tumors  suggested  the  inherited  multiple 
endocrine  adenomatosis,  type  1,  and  a  possible  syndrome  of  thyroid  and  chemo- 
receptor  lesions.  Although  the  female  preponderance  of  human  thyroid  cancer 
was  not  seen  in  dogs,  females  showed  a  much  sharper  increase  in  risk  with 
advancing  age  than  did  males. 

Further  review  of  data  received  since  December  1972,  yielded  23  additional  dogs 
with  chemoreceptor  tumors  (50  cases  originally  reported).  This  permitted  a 
more  indepth  review  of  the  epidemiological  features  of  this  lesion. 

Cryptorchism  in  dogs  was  investigated;  results  indicated  inheritance  is  not 
the  predominant  mechanism  responsible  for  maldescent.  Association  with  testi- 
cular tumors  was  explored  and  similarities  with  man  were  noted. 

A  study  of  bladder  cancer  in  dogs  indicates  the  lesion  occurs  excessively  in 
females.  The  features  of  the  disease  are  similar  to  that  in  humans. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Experiments  on  animals  and  the  use  of  knowledge  about  natural  occurring  disease 
in  animals  are  essential  to  progress  in  medical  research.  One  of  the  breeds 
at  high  risk  for  thyroid  cancer  was  the  Beagle,  which  has  been  widely  noted 
with  an  unexplained  high  prevalence  of  thyroiditis.  This  form  of  thyroiditis 
is  indistinguishable  from  Hashimoto's  disease  in  man.  Follow-up  studies  of 
Beagles  with  thyroiditis  may  clarify  the  relationship  with  thyroid  cancer  in 
man. 
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The  study  of  chemoreceptor  tumors  yielded  an  etiologic  hypothesis  for  the 
excessive  association  seen  in  brachycephalic  dogs  of  bulldog  origin.  Suggested 
is  a  mechanism  of  familial  predisposition  aggravated  by  chronic  hypoxia.  These 
dogs  may  serve  as  models  to  gain  further  understanding  of  mechanisms  responsi- 
ble for  familial  aggregations  of  this  tumor  in  man. 

Use  of  breeds  at  high  risk  of  cryptorchism  may  give  clues  into  the  role  of  the 
dysgenetic  gonad  in  testicular  maldescent  and  testicular  tumorigenesis  in  man. 
Dogs  could  be  made  surgically  "cryptorchid"  and  the  effects  of  temperature  on 
the  testis  could  be  evaluated. 

The  excess  of  bladder  cancer  among  female  dogs  suggested  a  pattern  of  cancer 
association  with  non-disease  urine  retention.  Assuming  an  etiology  from  urine- 
borne  carcinogens  applies  to  spontaneous  occurring  bladder  cancer  in  female 
dogs,  then  monitoring  their  frequency  of  occurrence  of  cancer  may  provide  an 
early  warning  of  general  environmental  hazards  to  man. 

Proposed  Course  of  Study: 

Data  about  environmentally  influenced  cancer  will  be  analyzed  for  associations 
which  may  offer  sentinals  of  low-dose  hazards  in  man. 

Publications 

Hayes,  H.M. ,  Jr.  and  Fraumeni ,  J.F.,  Jr.:  Canine  thyroid  neoplasms:  Epidemio- 
logic features.  J.  Natl.  Cancer  Inst.  55:931-934,  1975. 

Hayes,  H.M.,  Jr.:  An  hypothesis  for  the  aetiology  of  canine  chemoreceptor 
system  neoplasms,  based  upon  an  epidemiological  study  of  73  cases  among 
hospital  patients.  J.  Small  Anim.  Pract.  16:337-343,  1975. 

Pendergrass,  T.W.  and  Hayes,  H.M.  Jr.:  Cryptorchism  and  related  defects  in 
dogs:  Epidemiologic  comparisons  with  man.  Teratology  12:51-56,  1975. 

Hayes,  H.M. ,  Jr.:  Canine  bladder  cancer:  Epidemiologic  comparison  with  man. 
Am.  J.  Epid.  (In  Press),  1976. 


392 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


Z01-CP-04412-01-EEPI 


PERIOD  COVERED 

July  1,  1975  to  June  30.  1976     

TITLE   OF    PRO^JeCT^SO   characters   or   less) 

Carcinogenic  Effects  of  Theraputic  Drugs 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  dN  THE  PROJECT 


PI: 
OTHER: 


R.  N.  Hoover 
J.  F,  Fraumeni 


COOPERATING  UNITS  (if  any) 

Department  of  Epidemiology-Harvard  School   of  Public  Health 
Department  of  Epidemiology-Johns  Hopkins     University  School  of  Public  Health 
(Drug-Induced  Cancer  Unit)  


lab/branch 

Environmental  Epidemiology  Branch,   FS  &  S  Program,   DCCP 


Envirnnmpntfll    Stiidif 

INSTITUTE  AND  LOCATION 

NCI,  NIH.  Bethesda,  Maryland  20014 


TOTAL  MANYEARS: 


PROFESSIONAL: 


_i 


J_ 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  study  the  long-term  health  effects  of 
theraputic  drugs  as  they  may  relate  to  carcinogenicity.     Cohort  studies  of 
exposed  groups  are  conducted  as  well  as  case-control   studies  of  selected  cancer 
sites  which  involve  lifetime  drug  use  histories.   Emphasis  in  the  past  year  has 
been  on  the  evaluation  of  various  types  of  estrogenic  preparations  and 
immunosuppressive  drugs. 
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PHS-6040 
(12-75) 


Project  No.  ZOl-CP-04412-Ol-EEPI 
PROJECT  DESCRIPTION 
Objectives: 

1)  To  study  the  long-term  effects  of  theraputic  drugs  in  humans  in  order  to 
identify  drugs  affecting  risk  of  malignancy,  and  the  characteristics  of 
these  risks. 

2)  To  review  what  is  known  about  the  carcinogenic  potential  of  drugs,  in 
order  to  identify  those  requiring  study  in  humans. 

Studies  and  Methods  Employed: 

1)  A  retrospective  cohort  study  of  a  large  number  of  women  treated  with 
conjugated  equine  estrogens  for  the  menopause.  This  is  being  done  in 
collaboration  with   gynecologists  and  investigators  in  the  Department  of 
Epidemiology  of  the  Harvard  School  of  Public  Health. 

2)  A  prospective  cohort  study  of  oral  contraceptive  users,  also  done  in 
collaboration  with  investigators  in  the  Department  of  Epidemiology  at  the 
Harvard  School  of  Public  Health. 

3)  A  study  of  the  risk  of  uterine  cancer  following  estrogen  treatment  for 
advanced  breast  cancer.  This  is  a  retrospective  cohort  study  utilizing  the 
data  of  the  End  Results  Program  of  the  Biometry  Branch  of  the  N.C.I. 

4)  Study  of  the  long-term  effects  of  immunosuppressive  drugs  (described  in 
detail  in  project  no.  Z01-CP-04401-03-EEPI,  "Immunologic  Factors  in  Cancer 
Etiology"). 

5)  Design  and  initial  implementation  of  2  case-control  studies  of  lifetime 
drug  histories  and  cancer.  These  studies  are  collaborative  efforts  with 
epidemiologists  at  the  Johns  Hopkins  University  School  of  Public  Health 
(contract  no.  NOl-CP-61023).  One  study  is  a  case-control  study  of  all 
cases  of  endometrial  cancer  occurring  in  Baltimore  in  the  past  three  years. 
The  histories  obtained  concentrate  on  risk  factors  for  this  cancer,  and 
use  of  estrogenic  drugs,  and  the  study  is  designed  to  link  these  factors 
with  detailed  pathology  information.  The  other  study  is  a  multicenter 
collaborative  study  of  young  patients  with  primary  liver  cancer.  The 
emphasis  of  the  study,  utilizing  cases  and  controls  from  cancer  registries 
in  New  York,  Connecticut  and  Great  Britain,  is  on  histories  of  steroid 
hormone  use  (birth  control  pills  among  women  and  androgen-anabolic 
steroids  among  men). 

6)  Periodic  reviews  of  the  literature  in  order  to  identify  suspect  drugs 
for  which  there  is  potential  for  human  observational  studies. 
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Major  Findings: 

1)  The  use  of  conjugated  estrogens  as  replacement  therapy  in  menopausal 
women  is  associated  with  excess  risk  of  endometrial  cancer  that  appears  to 
be  dose  related. 

2)  There  is  a  suggestion  that  menopausal  estrogen  use  is  also  related  to 
increased  risk  of  breast  cancer. 

3)  Oral  contraceptive  use  is  associated  in  a  dose-response  manner  with 
"protection"  against  fibrocystic  disease  of  the  breast.  Use  of  this 
medication  is  not  associated  with  either  risk  of  or  protection  against 
breast  cancer  at  this  time. 

4)  Use  of  non-steroidal  estrogens  for  the  treatment  of  disseminated  breast 
cancer  is  associated  with  an  increased  risk  of  cancers  of  the  uterine 
corpus.  In  fact,  this  association  appears  to  explain  most  if  not  all  of  the 
reported  excess  of  double  primary  cancers  of  these  two  organs. 

5)  Use  of  immunosuppressive  drugs  by  kidney  transplant  recipients  is 
associated  with  a  35-fold  excess  risk  of  lymphoma,  that  appears  within 
a  year  of  transplantation.  (See  project  no.  Z01-CP-04401-03-EEPI  for  a 
more  complete  description). 

6)  Review  of  human  and  relevant  laboratory  evidence  indicates  a  number 
of  therapeutic  drugs  are  currently  in  clinical  use  for  which  there  is 
evidence  of  carcinogenicity  and  which  deserve  further  study. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Drug  exposure  has  been  one  of  the  most  fruitful  areas  for  identification 
of  carcinogens  in  man  and  subsequent  opportunities  for  preventive  programs 
and  insights  into  biologic  mechanisms  in  cancer  etiology. 

Proposed  Course  of  Project: 

1)  The  retrospective  cohort  study  of  menopausal  estrogen  users  will  be 
continued  both  with  further  analyses  and  with  continuing  collection  of 
follow-up  information.  Efforts  to  continue  to  expand  this  information 
with  respect  to  breast  cancer  will  be  made  by  attempting  to  study  this 
exposure  in  other  groups  --  particularly  prepaid  medical  plans. 

2)  Long-term  effects  of  oral  contraceptive  use  will  continue  to  be 
investigated  with  special  emphasis  on  the  study  of  benign  and  malignant 
liver  tumors. 

3)  Attempts  will  be  made  to  assess  the  carcinogencity  of  cancer  chemo- 
theraputic  agents  and  immunosuppressive  drugs  used  by  patients  other  than 
those  with  renal  transplants.  These  efforts  will  involve  collaboration 
with  the  End  Results  Program  of  the  Biometry  Branch  of  N.C.I,  and  with 
the  Veterans  Administration. 
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4)  The  collaboration  with  Johns  Hopkins  University  will  enter  into  its 
active  data  collection  phase,  attempting  to  assess  the  carcinogenic  potential 
of  estrogens  and  androgen-anabolic  steroids.  In  addition,  feasibility  studies 
will  be  conducted  to  assess  the  ability  to  use  this  collaborative  program  to 
assess  the  effects  of  other  drugs. 

Publications 

Ory,  H.,  Cole,  P.,  MacMahon,  B.  and  Hoover,  R.:  Oral  contraceptives  and  re- 
duced risk  of  benign  breast  diseases.  N.  Engl.  J.  Med.  294:  419-422,  1976. 

Hoover,  R.  and  Fraumeni,  J.  F. ,  Jr.:  Drugs  in  clinical  use  which  cause 
cancer.  J.  Clin.  Pharmacol.  15:  16-23,  1975. 

Hoover,  R.  N.  and  Fraumeni,  J.  F.,  Jr.:  Drugs.   In  Fraumeni,  J.  F. ,  Jr.  (Ed.) 
Persons  at  High  Risk  of  Cancer:  An  Approach  to  Cancer  Etiology  and  Control. 
New  York,  Academic  Press,  1975.  pp.  185-199. 
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CONTRACT  NARRATIVE 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1976 

Office  of  the  Branch  Chief 

CASE  WESTERN  RESERVE  UNIVERSITY  (N01-CP-43201 ) 

Title:     Mortality  Experience  of  Children  who  were  Inadvertently  Inoculated 
with  SV-40  ^ery  Early  in  Life. 

Contractor's  Project  Director:  Edward  A.  Mortimer,  Jr.,  M.D. 

Project  Officer  (NCI):  Joseph  F.  Fraumeni,  Jr.,  M.D. 

Objectives:  To  determine  cancer  risk  among  children  who  received  polio- 
vaccine  containing  SV-40  at  birth. 

Methods  Employed:  The  mortality  experience  of  1,077  mainly  Negro  children, 
born  in  Cleveland,  Ohio,  between  December  1959  and  May  1962  and  inoculated 
with  SV-40  shortly  after  birth,  will  be  followed  through  time.  The  location 
and  name  of  each  child  are  determined  annually.  Deaths  are  discovered 
through  the  use  of  a  continuously  up-dated  census  of  Cleveland  school  children 
and  from  the  vital  records  of  the  State  of  Ohio  and  other  states  to  which  the 
children  have  migrated.  The  names  in  the  study  group  are  compared  against  an 
alphabetic  file  of  all  childhood  cancer  deaths  in  the  U.  S.  maintained  in  the 
National  Cancer  Institute.  The  frequency  of  cancer  deaths  in  the  study  group 
will  be  compared  with  the  expected  cancer  mortality  for  children  in  the  State 
of  Ohio. 

Major  Findings:  As  yet  there  have  been  no  cancers  or  other  disorders  in  the 
study  group  attributed  to  SV-40.  An  interim  report  of  the  findings  was 
published  in  Science  167:  59-60,  1970. 

Significance  to  NCI  Program  and  Bio-medical  Research:  Previous  investigations 
by  the  Epidemiology  Branch  of  school-age  children  who  were  inadvertently 
inoculated  with  SV-40  will  be  extended.  The  known  importance  of  neonatal 
exposure  in  the  causation  of  many  viral  neoplasms  of  animals  suggests  the 
possibility  that  the  cancer  mortality  of  children  inoculated  at  birth  might 
be  different  from  that  of  children  exposed  at  school  age.  The  present  study 
will  extend  our  present  knowledge  in  this  area. 

Proposed  Course  of  Project:  Since  neoplasms  with  a  latent  period  longer  than 
13  years  could  not  be  detected  by  the  current  follow-up,  surveillance  of  the 
children  will  continue  to  be  maintained. 

Date  Contract  Initiated:  March  9,  1964 

Current  Annual  Level :  $29,706 
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CONTRACT  NARRATIVE 
ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 
Fiscal  Year  1976 


Office  of  the  Branch  Chief 

HARVARD  UNIVERSITY  SCHOOL  OF  PUBLIC  HEALTH  (NOl-CP-33326) 

Title:  Epidemiology  and  Etiology  of  Breast  Cancer 

Contractor's  Project  Director:  Philip  Cole,  M.  D.  and  Brian  MacMahon,  M.D. 

Project  Officer  (NCI):  Joseph  F.  Fraumeni,  Jr.,  M.D. 

Objectives:  To  evaluate  the  hypothesis  that  the  estrogen  profile  in  young 
women  is  a  determinant  of  subsequent  breast  cancer  risk. 

Methods  Employed:  During  the  current  contract  year  several  evaluations  of 
the  estrogen  fraction  hypothesis  were  carried  out:  1)  a  family  study, 
involving  analyses  on  daughters  of  breast-cancer  patients;  2)  a  European 
study,  involving  three  comparisons  of  high-risk  and  low-risk  populations 
(Scandinavia  vs.  Central  Europe,  Finland  vs.  other  Scandinavian  countries, 
and  the  Netherlands  vs.  Yugoslavia  and  Greece);  3)  a  degradation  study  of 
stored  frozen  urine  to  determine  the  stability  of  estrogen  fractions;  4)  an 
analysis  of  etiocholanolone  and  pregnanediol  excretion  levels,  and  their 
correlations  with  breast-cancer  risk  and  with  patterns  of  estrogen  excretion. 

Major  Findings:  All  data  on  the  estrogen  profiles  of  daughters  of  breast 
cancer  patients  have  been  gathered,  and  statistical  analyses  are  under  way. 
Preliminary  results  suggest  that  the  estrogen  profiles  of  these  girls  are 
normal . 

In  preparation  is  a  manuscript  on  the  estrogen  profiles  of  urinary  women. 
The  profile  is  inversely  related  to  breast-cancer  risk  in  international 
comparisons,  with  the  data  being  quite  consistent  except  those  for  Yugoslavia. 
This  may  be  of  special  interest,  since  other  findings  suggest  that  the  breast 
cancer  experience  of  Yugoslavia  is  unique. 

The  manuscript  on  the  degradation  study  is  completed  pending  final  review  with 
Australian  collaborators,  who  will  visit  Boston  in  April.  Routinely  gathered 
urine  which  is  then  frozen  is  quite  stable  with  respect  to  estrogens  for  up 
to  18  months  but  then  degradation  sets  in. 

One  manuscript  analyzing  etiocholanolone  and  pregnanediol  excretion  levels  is 
completed,  in  relation  to  a  Caucasian-Oriental  comparison.  Oriental  women  have 
lower  etiocholanolone  and  pregnanediol  excretion  than  Caucasians.  Etiocholano- 
lone excretion  is  strongly  correlated  with  excretion  of  estrone.  Other  work 
relating  to  ethnic  groups  in  Hawaii  is  in  statistical  analysis. 


398 


Significance  to  NCI  Program  and  Bio-medical  Research:  Epidemiologic 
characteristics  of  breast  cancer  are  consistent  with  hormonal  determinants, 
which  can  be  best  evaluated  by  joint  epidemiologic-laboratory  investigations 
of  the  type  planned  by  this  contract. 

Proposed  Course  of  Project:  All  work  should  be  completed  during  this  fifth 
and  final  contract  year,  with  the  termination  date  set  at  June  22,  1976.  A 
detailed  report  with  available  manuscripts  will  be  sent  shortly  after  the 
contract's  termination  date. 
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CONTRACT  NARRATIVE  ^ 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP  \ 

Fiscal  Year  1976 

Environmental  Studies  Section 

UNIVERSITY  OF  MINNESOTA.  MINNEAPOLIS,  MINNESOTA  (N01 -CP-33357) 

Title:  Immunodeficiency  --  Cancer  Registry  I 

Contractor's  Project  Director:  John  H.  Kersey,  M.D. 

Project  Officer  (NCI):  Robert  N.  Hoover,  M.D. 

Objectives:  Study  the  frequency  and  possible  determinants  of  malignancy  in 
immunodeficient  patients. 

Methods  Employed:  Through  the  cooperation  and  goodwill  of  immunologists  in 
many  of  the  specialized  immunology  centers  throughout  the  world,  clinical 
information  and  occasionally  biologic  specimens  from  immunodeficient 
patients  who  have  developed  cancer  are  sent  to  the  Registry  for  tabulation 
and  analysis.  In  the  past  year,  a  concerted  effort  has  been  made  to  recon- 
tact  all  previous  contributors  as  well  as  to  canvass  the  societies  of  immunol- 
ogists for  others  who  may  have  seen  such  patients.  The  emphasis  has  been  on 
ascertaining  previously  unreported  cases  of  malignancy  and  determining  the 
total  numbers  of  immune  deficient  patients  by  disease  category.  a 

Major  Findings:  New  findings  in  the  past  year  concern  special  analyses  of 
the  experience  in  adults.  There  is  an  excess  of  lymphoreticular  malignancies 
similar  to  that  previously  noted  for  children.  There  also  appears  to  be  an 
excess  of  stomach  cancer  in  adults.  No  other  tumors  were  notably  excessive 
in  this  group. 

Significance  to  NCI  Program  and  Bio-medical  Research:  Patients  with  altered 
immunologic  state  have  demonstrated  excess  risks  of  malignancy  several  hundred 
times  that  of  the  general  population.  Study  of  the  determinants  of  these 
excesses  have  a  high  probability  of  shedding  light  on  immunologic  aspects  of 
cancer  etiology. 

Proposed  Course  of  Project:  Efforts  to  ascertain  previously  unreported  cases 
will  be  continued,  as  will  efforts  to  determine  more  accurate  estimates  of 
denominators  (prevalence  of  immunodeficiency  diseases  by  diagnosis).  The 
feasibility  of  obtaining  family  histories  of  cancer  for  those  reported  to  the 
Registry  will  also  be  explored.  . 

Date  Contract  Initiated:  July  1,  1974 

Current  Annual  Level :  $32,000 
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CONTRACT  NARRATIVE 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1976 

Office  of  the  Branch  Chief 

LITTON  BIONETICS.  INC.   (N01-CP-61016) 

Title:  Immunologic  Assessment  of  High  Risk  Cancer  Families 

Contractor's  Project  Director:  Dr.  Jack  Dean 

Project  Officer  (NCI):  William  A.  Blattner,  M.D. 

Objectives:  To  evaluate  the  role  of  host  immunologic  factors  in  the  predispo- 
sition of  cancer  prone  families  to  malignancy. 

Methods  Employed:  Utilizing  methods  developed  under  a  related  NCI  contract 
aimed  at  assessing  immunologic  parameters  in  individuals  with  cancer,  tests 
which  have  proven  useful  are  applied  to  clinically  involved  and  clinically 
normal  members  of  families  with  unusual  aggregations  of  cancer. 

Major  Findings:  Since  the  contract  has  only  recently  been  implemented, 
analysis  of  the  data  produced  so  far  is  preliminary. 

A  family  in  which  two  adolescent  siblings  developed  leukemia  within  three 
weeks  of  each  other  were  evaluated.  No  evidence  for  a  subclinical  immunologic 
disorder  was  delineated  in  the  leukemia-free  family  members.  Mixed  leukocyte 
culture  analysis  of  the  leukemic  sibs  did,  however,  confirm  their  genetic 
identity  at  the  immune  response  locus,  supporting  the  hypothesis  that 
defects  in  immune  response  genes  may  have  predisposed  to  the  emergence  of 
leukemia  in  the  siblings. 

A  large  kinship,  unusual  for  the  occurrence  of  the  same  histologic  type  of 
lymphoma  in  siblings,  is  under  study.  Several  family  members  who  appear 
clinically  normal  are  being  retested  to  confirm  immunologic  abnormalities, 
analogous  to  those  found  in  other  families  predisposed  to  lymphoproliferative 
malignancies. 

A  leukemia-prone  family  studied  in  1967,  which  had  subclinical  immunologic 
abnormalities,  was  recently  retested,  and  a  pattern  of  immunologic  abnormali- 
ties linked  to  a  particular  HL-A  type  has  been  found  in  the  offspring  of  the 
index  case. 

Significance  to  NCI  Program  and  Bio-medical  Research:  A  role  for  host  immuno- 
genetic  factors  in  the  etiology  of  cancer  has  been  postulated  on  the  basis  of 
extensive  laboratory  studies  in  animals.  The  application  of  sophisticated 
immunologic  techniques  in  high  risk  human  populations  offers  opportunities 
for  defining  the  role  of  host  factors  in  the  etiology  of  familial  malignancy. 
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Proposed  Course  of  Project:  The  Environmental  Epidemiology  Branch  is  current- 
ly undertaking  a  systematic  study  of  both  high  risk  and  low  risk  families  to 
evaluate  the  role  of  host  immunologic  factors  in  the  etiology  of  familial 
malignancy. 

Date  Current  Contract  Initiated:  December  1,  1975 
Current  Annual  Level:  $110,424 
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CONTRACT  NARRATIVE 
ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 
Fiscal  Year  1976 

Office  of  the  Branch  Chief 

MELOY  LABORATORIES,  INC.  (N01-CP-43216) 

Title:  The  Use  of  SV40  T-Antigen  as  a  Potential  Epidemiological  Tool 

Contractor's  Project  Director:  Dr.  Anthony  Lubiniecki 

Project  Officer  (NCI):  Joseph  F.  Fraumeni ,  Jr.,  M.D.  and  William  A. 
Blattner,  M.D. 

Objectives:  To  investigate  the  relationship  of  in  vitro  T-antigen  expression 
in  SV40  virus-infeCted  skin  fibroblasts  to  the  risk  for  developing  malignancy. 

Methods  Employed:  Based  on  observations  of  Todaro  and  associates,  methods 
developed  and  refined  under  the  contract  are  employed  to  measure  in  vitro 
T-antigen  expression  in  SV40  virus-infected  human  skin  fibroblasts.  Standard- 
ized conditions  allow  for  reproducible  measurement  of  T-antigen  utilizing  a 
fluorescent  antibody  technique  developed  under  the  contract. 

Major  Findings:  Skin  fibroblasts  from  75  clinically  normal  individuals 
without  known  predisposition  to  cancer  were  tested  and  a  statistically  valid 
normal  range  has  been  established.  No  age,  sex,  ethnic  or  racial  determinants 
were  found  to  influence  T-antigen  expression.  A  group  of  15  individuals 
with  characteristic  features  of  Fanconi's  anemia,  based  on  clinical  and 
karyotypic  evaluation,  were  found  to  express  significantly  high  levels  of 
T-antigen  (P>0.01)  compared  to  the  normal  population.  Individuals  with 
aplastic  anemia  (drug  induced  or  idiopathic)  and  the  so-called  TAR  syndrome 
were  not  found  to  express  high  levels  of  T-antigen.  Cell  lines  from  patients 
with  diverse  karyologic  abnormalities  have  been  evaluated.  Patients  with 
Down's  syndrome  are  at  increased  risk  for  leukemia,  and  Todaro  reported 
elevated  transformation  in  several  lines.  A  group  of  about  16  patients  with 
this  entity  have  been  tested  under  the  contract  and  a  significant  propor- 
tion (20-30%)  did  not  express  elevated  T-antigen.  Further  studies  to  char- 
acterize these  cell  lines  are  underway.  Fibroblasts  from  6  patients  with 
Klinefelter's  syndrome  expressed  increased  levels  of  T-antigen  correlating 
with  observations  of  other  investigators  utilizing  the  transformation  assay. 
A  family  with  an  inherited  translocation  between  chromosome  13  and  18,  pre- 
disposed to  acute  leukemia,  were  found  to  express  elevated  levels  of  T-antigen. 
Another  leukemia-prone  family  without  known  karyotypic  abnormalities  previous- 
ly studied  by  Dr.  Todaro  and  colleagues  using  the  original  transformation 
test,  were  retested  using  the  T-antigen  assay  and  elevated  T-antigen  expression 
was  found  in  all  individuals  with  increased  transformation. 

Significance  to  NCI  Program  and  Bio-Medical  Research:  The  Environmental 
Epidemiology  Branch  of  the  NCI  is  concerned  with  studies  to  identify  the  role 
of  host  factors  in  the  risk  of  cancer.  This  objective  will  be  fostered  by 
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joint  epidemiologic-laboratory  investigations  of  the  type  planned  by  this 
contract,  in  collaboration  with  other  investigators.  The  Environmental 
Epidemiology  Branch  will  continue  to  make  this  laboratory  resource  available 
to  other  members  of  the  research  community  who  have  patients  appropriate  for 
study  utilizing  this  technique.  The  findings  should  be  of  value  not  only  in 
etiologic  research,  but  also  clinically  in  counseling  and  prevention. 

Proposed  Course  of  Project:  Experiments  are  underway  to  delineate  the  pattern 
of  inheritance  of  T-antigen  expression  in  twins  and  in  well-characterized 
kinships.  Several  large  cancer-prone  families  are  being  studied  to  evaluate 
the  relationship  of  T-antigen  expression  to  the  predisposition  to  cancer  in 
these  families.  In  collaboration  with  several  established  investigators 
experiments  to  evaluate  a  variety  of  rare  cancer-prone  groups  are  underway. 
A  second  Ph.D.  has  been  employed  under  the  contract  to  perform  experiments 
aimed  at  enhancing  our  understanding  of  the  biologic  basis  for  the  observed 
difference  of  T-antigen  expression  in  cancer-prone  versus  clinically  normal 
individuals. 

Date  Current  Contract  Initiated:  October  1,  1975. 

Current  Annual  Level:  $396,347 
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CONTRACT  NARRATIVE 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1976 

Environmental  Studies  Section 

THE  JOHNS  HOPKINS  UNIVERSITY.  BALTIMORE.  MARYLAND  (N01-CP-61023) 

Title:  Epidemiologic  Studies  of  Drug  Induced  Cancer 

Contractor's  Project  Director:  Paul  B.  Stolley,  M.D. 

Project  Officer  (NCI):  Robert  N.  Hoover,  M.D. 

Objectives:  Study  the  risk  of  malignancy  associated  with  the  use  of  specific 
therapeutic  drugs. 

Methods  Employed:  Follow-up  studies  of  exposed  persons  and  case-control 
studies  of  specific  cancers  which  will  involve  lifetime  histories  of  drug  use 
will  be  conducted.  In  this  first  year  the  emphasis  will  be  on  evaluating 
the  risk  of  endometrial  cancer  associated  with  menopausal  estrogen  use  and  in 
assessing  the  role  of  steroid  hormones  in  the  production  of  primary  liver 
cancer  in  young  persons. 

Major  Findings:  The  contract  has  just  been  initiated. 

Significance  to  NCI  Program  and  Bio-medical  Research:  Drug  exposure  has  been 
one  of  the  most  fruitful  areas  "or  identification  of  carcinogens  in  man  and 
subsequent  opportunities  for  preventive  programs  and  insights  into  biologic 
mechanisms  in  cancer  etiology.  The  current  massive  exposure  of  the  population 
to  steroid  hormones  also  mandates  the  appropriate  evaluation  of  the  long-term 
health  effects  of  this  practice. 

Proposed  Course  of  Project:  See  Methods  Employed  section. 

Date  Contract  Initiated:  February  1,  1976 

Current  Annual  Level:  $144,000 
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CONTRACT  NARRATIVE 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1976 

Office  of  the  Branch  Chief 

NATIONAL  ACADEMY  OF  SCIENCES  (NOl-CP-43202) 

Title:  Epidemiologic  Studies  in  Etiology  of  Cancer  in  Veterans 

Contractor's  Project  Director:  Gilbert  W.  Beebe,  Ph.D.  and  Seymour  Jablon,  M.A. 

Project  Officer  (NCI):  Joseph  F.  Fraumeni,  Jr.,  M.D.  and  Robert  W.  Miller,  M.D. 

Objectives:  To  develop  and  conduct  a  broad  program  of  epidemiologic  studies 
in  cancer  among  veterans. 

Methods  Employed:  The  Epidemiology  Branch  of  the  National  Cancer  Institute 
and  the  Follow-up  Agency  of  the  National  Academy  of  Sciences  have  developed  an 
epidemiology  program  designed  to  make  efficient  use  of  the  military-veteran 
population,  utilizing  medical,  demographic,  and  environmental  observations  of 
veterans  ascertained  through  facilities  of  the  Veterans  Administration  and 
supplemented  by  mortality  data.  The  following  activities  were  carried  out 
during  the  past  year:  1)  A  search  for  risk  factors  in  Hodgkin's  disease  by 
case-control  survey  of  650  men  under  age  31  with  at  least  1  year  of  duty 
prior  to  diagnosis  in  a  military  hospital,  1950-68.  This  project  will  be 
completed  this  year,  after  delays  in  data  collection.  2)  A  case-control  study 
of  childhood  cancer  to  evaluate  prenatal  radiation  exposure,  utilizing  the 
childhood  cancer  mortality  registry  of  the  Epidemiology  Branch,  NCI,  and  preg- 
nancy records  available  in  military  facilities,  The  record  search  for  births 
in  military  hospitals  has  been  completed  in  all  states,  with  approximately 
1,400  births  identified,  and  the  hospital  records  were  located  for  1,044 
children  who  subsequently  died  of  cancer.  3)  A  follow-up  study  of  World  War  II 
veterans  with  certain  conditions  that  may  affect  the  risk  of  cancer,  such  as 
splenectomy,  allergies,  orchidopexy,  nephrectomy,  and  alcoholism.  Over  5,700 
deaths  have  been  reported  in  this  group,  and  analyses  to  assess  the  specific 
causes  of  death  are  nearly  complete.  4)  An  evaluation  of  familial  factors  in 
cancer  by  means  of  a  Twin  Registry  of  16,000  pairs  of  veteran  twins,  with 
questionnaires  recently  sent  to  living  co-twins  of  those  with  any  form  of 
cancer.  Replies  have  been  received  from  73%  of  the  group,  and  statistical 
analysis  is  in  progress. 

Proposals  for  additional  studies  will  be  submitted  during  the  coming  year 
after  detailed  protocols  have  been  discussed. 

Major  Findings:  Since  this  contract  was  initiated,  reports  have  been  published 
on  the  lack  of  a  relationship  between  cancer  and  histories  of  infectious  mono- 
nucleosis, exposure  to  yellow  fever  vaccine  containing  avian  leukosis  virus, 
and  exposure  to  mustard  gas  in  World  War  I  veterans.  A  paper  is  being  prepared 
on  risk  factors  in  Hodgkin's  disease,  including  an  unexpected  relation  to  small 
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sibship  size.  Preliminary  results  for  the  prenatal  x-ray  study  reveal  a  non- 
significant excess  for  leukemia  and  other  childhood  cancers. 

Significance  to  NCI  Program  and  Bio-medical  Research:  The  Environmental 
Epidemiology  Branch,  NCI,  is  concerned  with  studies  to  identify  and  clarify 
environmental  and  host  factors  in  cancer.  These  objectives  can  be  more 
readily  achieved  by  coordinating  efforts  with  the  exceptional  resources  and 
competent  staff  of  the  Fol low-Up  Agency. 

Proposed  Course  of  Project:  The  various  studies  will  continue  into  the  next 
contract  year,  and  new  projects  will  be  identified  to  clarify  risk  factors  in 
cancer. 

Date  Contract  Initiated:  June  28,  1971 

Current  Annual  Level:  $102,000 
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CONTRACT  NARRATIVE 
ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 
Fiscal  Year  1976 

Environmental  Studies  Section 

STATE  OF  NEW  JERSEY  DEPARTMENT  OF  HEALTH  (N01 -CP-61031 ) 

Title:  Etiologic  Studies  of  Cancer  in  New  Jersey 

Contractor's  Project  Director:  Dr.  Martin  Goldfield 

State  of  New  Jersey  Department  of  Health 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives:  To  examine  the  cancer  mortality  experience  in  the  State  of 
New  Jersey  with  specific  emphasis  on  quantifying  environmental  risk  factors 
for  bladder  cancer. 

Methods  Employed:  Determine  the  number  of  New  Jersey  residents  whose 
deaths  were  ascribed  to  cancer  of  the  bladder  and  lower  urinary  tract 
from  1962  throuqh  1975.  For  this  case  population  a  group  of  4  controls 
for  each  case  wHl  be  selected.  These  controls  will  be  the  next  four 
death  certificates  by  accession  number  that  are  in  the  same  county  as 
the  index  decedent,  of  the  same  sex,  of  the  same  race,  and  within  two 
years  of  tho  age  of  the  index  case. 

For  each  decedent  a  copy  of  the  death  certificate  will  be  obtained. 

From  the  death  certificate  information  concerning  place  of  residence 

(street  address)  and  the  usual  occupation  of  the  deceased  will  be  abstracted. 

This  additional  information  will  be  put  into  machine  (computer)  readable 

form. 

Major  Findings:  Since  the  contract  became  effective  on  February  10,  1976 
work  has  conmenced  on  the  initial  phase  of  death  certificate  searches 
and  coding.  A  systematic  categorization  of  decedents  according  to 
occupation  will  follow. 

Significance  to  NCI  Program  and  Biomedical  Research:  Recent  reports  of 
excessive  mortality  from  bladder  cancer  in  New  Jersey  need  to  be  followed 
up  with  a  project  such  as  this  to  access  the  relative  contribution  to 
this  excess  from  industrial  (occupational),  as  well  as,  common  environ- 
mental exposures.  This  type  of  investigation  also  fits  in  well  with 
the  specific  interest  in  the  geographic  distribution  of  malignancy  in 
the  United  States  to  which  the  Environmental  Epidemiology  Branch  is 
committed. 

Proposed  Cause  of  Project:  A  detailed  manufacturing  profile  of  the  State 
of  New  Jersey  will  be  undertaken.  Sufficient  detail  to  permit  the 
assessment  of  what  effect  residing  in  close  proximity  to  manufacturing 
places  has  upon  the  development  of  bladder  cancer  will  be  provided. 
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A  machine  readable  copy  of  all  the  above  mentioned  information  will 
be  provided  to  the  Project  Officer. 

The  contractor  will  also  contact  the  Social  Security  Administration 
concerning  the  availability  of  employment  histories  for  the  study  popula- 
tion, as  well  as  design  and  obtain  approval  for  a  questionnaire  which 
will  be  used  to  contact  the  families  of  the  decedents. 

Date  Contract  Initiated:  February  10,  1976 

Current  Annual  Level:  $83,078 
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CONTRACT  NARRATIVE 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1976 

Office  of  the  Branch  Chief 

U.S.  NAVAL  MEDICAL  RESEARCH  UNIT  NO.  2.  TAIWAN  (Y01-CP-60502) 

Title:  Epidemiology  of  Hepatoma  and  Chronic  Liver  Disease  in  Relation  to 
Hepatitis  B  Infection  in  Taiwan. 

Contractor's  Project  Director:  R.  P.  Beasley,  M.D. 

Project  Officer  (NCI):  George  J.  Burton,  Ph.D. 

Objectives:  Major  objectives  are:  (1)  To  determine  whether  persons  infected 
with  hepatitis  B  virus  (HBV)  are  at  increased  risk  of  developing  cirrhosis 
and  primary  hepatocellular  carcinoma,  and  if  so,  to  further  characterize  the 
risk  factors  of  such  carriers;  (2)  To  determine  whether  hepatitis  B  surface 
antigen  (HBsAg)  carriers  are  at  increased  risk  of  developing  other  diseases; 
and  (3)  To  describe  the  epidemiology  of  hepatoma  in  Taiwan. 

Methods  Employed:  The  approach  is  epidemiologic,  with  associated  immunologic 
and  serologic  determinations.  Four  types  of  studies  are  to  be  carried  out: 

1.  Cohort  studies.  Apparently  healthy  persons  who  are  HBsAg-positive 
will  be  identified  and  followed  prospectively  to  determine  their  risk  of 
developing  hepatoma,  cirrhosis,  and  chronic  hepatitis.  They  will  be  compared 
with  a  HBsAg-negative  group  drawn  from  the  same  population  and  matched  accord- 
ing to  sex,  age,  native  place,  and  occupation.  Three  study  groups  have  been 
identified:  (a)  30,000  Government  employees  undergoing  routine  annual  physical 
examinations;  (b)  a  cohort  of  1,820  men  who  have  been  under  health  surveillance 
since  1965;  and  (c)  NAMRU-2  employees.  These  groups  and  their  controls  will 
receive  annual  physical  and  blood  examinations,  including  tests  for  HBsAg, 
anti-HBs,  and  serum  transaminase.  HBsAg-positi ve  individuals  will  be  tested 
for  alpha  fetoprotein,  and  resulting  positives  will  be  referred  for  further 
clinical  evaluation  including  liver  scan  and  perfusion  to  look  for  evidence 

of  hepatoma.  Radioimmunoassay  will  be  used  to  identify  HBsAg,  anti-HBs,  and 
alpha  fetoprotein,  and  passive  hemagglutination  for  quantitation  of  titers. 

2.  Case  control  studies.  Patients  with  hepatoma  and/or  cirrhosis, 
chronic  hepatitis,  and  acute  hepatitis  will  be  tested  for  HBsAg  and  anti-HBs. 
Cases  will  be  matched  for  age,  sex,  nativity,  and  antigen  or  antibody  status 
with  apparently  healthy  controls.  Family  members  will  be  tested  for  antigen 
and  antibody  to  determine  whether  there  are   different  patterns  of  infection  in 
families  of  persons  with  different  kinds  of  liver  disease,  and  whether  they 
differ  according  to  whether  the  index  case  or  control  is  HBsAg-positi ve. 

3.  Case  finding  survey.  One  county,  Peng  Hu,  with  a  population  of  about 
100,000  is  a  series  of  adjacent  islands  approximately  30  miles  east  of  Taiwan. 
Since  there  is  only  one  civilian  hospital  and  very  few  private  clinics,  this 
area  has  a  unique  potential  for  quantitating  the  frequency  of  liver  disease  in 
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this  population.  Such  a  study  is  not  easy  elsewhere  because  of  the  diversity 
of  medical  care  available  to  most  residents  in  Taiwan. 

4.  Death  certificate  analysis.  Death  certificate  and  death  registration 
data  (about  70,000  each  year) ,  from  1957  to  the  present,  have  been  computer- 
ized. They  will  be  analyzed  according  to  age,  sex,  and  residence.  A  random- 
ized sample  relating  to  hepatic  deatlis  will  be  retrospectively  studied,  and 
postmortem  pathological  diagnoses  compared  with  premortem  clinical  findings 
to  determine  the  accuracy  of  diagnosis. 

Major  Findings:  This  project  was  initiated  on  February  13,  1976,  but  since 
the  work  is  a  continuation  of  investigations  funded  from  other  sources,  the 
related  findings  will  also  be  included  here. 

Hepatoma  is  the  commonest  cancer  in  males  in  Taiwan.  Cirrhosis  and/or  hepa- 
toma account  for  15%  to  30%  of  all  male  deaths  over  30.  Hepatitis  B  surface 
antigen  (HBsAg)  has  been  found  in  30%  to  60%  of  persons  in  Taiwan  having 
chronic  hepatitis  or  cirrhosis.  The  high  rate  of  cirrhosis  among  patients  with 
hepatoma  (20%  to  80%)  suggests  that  HBsAg-positive  cirrhosis  may  progress  to 
hepatoma,  but  hepatoma  may  also  arise  in  the  non-cirrhotic  carrier.  In  a 
prospective  study  of  158  babies  it  was  found  that  asymptomatic  HBsAg  carrier 
women  in  Taiwan  often  transmitted  the  HBV  infection  to  their  babies,  probably 
around  the  time  of  delivery.  In  Taiwan  two  families  have  been  found  with 
multiple  cases  of  hepatoma,  suggesting  maternal  transmission.  In  families 
with  sporadic  cases  of  hepatoma  mothers  were  almost  universally  HBsAg-positive, 
while  fathers  did  not  exceed  the  rate  expected  for  the  general  population. 
Mothers  of  hepatoma  cases  were  also  much  more  frequently  HBsAg-positive  than 
mothers  or  fathers  of  asymptomatic  HBsAg  carriers.  These  data  suggest  that 
hepatoma  patients  were  infected  by  their  mothers  prior  to  the  development  of 
liver  disease,  most  probably  close  to  the  time  of  birth. 

The  frequency  of  hepatitis  B  carriers  in  the  general  population  is  about  15% 
(by  radioimmunoassay),  is  similar  in  urban  and  rural  areas,  but  varies  consid- 
erably according  to  place  of  origin  in  China.  Native  Taiwanese  (Chinese 
descended  from  those  who  migrated  to  Taiwan  several  hundred  years  ago)  have 
an  HBsAg  frequency  of  16%  to  18%,  while  Mainlanders  (Chinese  who  migrated  to 
Taiwan  since  World  War  II)  have  ^n  antigen  rate  of  6%  to  9%.  Aborigines  have 
an  antigen  frequency  between  25%  and  35%.  Antigenemia  in  all  segments  of  the 
Taiwanese  population  increases  rapidly  over  the  first  few  years  of  life,  peaks 
at  around  6  to  8,  and  gradually  declines  with  advancing  age.  Antibody 
frequency  also  increases  rapidly  in  early  life,  peaks  around  age  15,  and 
remains  constant  thereafter.  The  frequency  of  anti-HBs  is  generally  around 
50%  to  70%. 

Vertical  transmission  appears  to  account  for  about  half  of  the  HBsAg  carriers 
in  Taiwan.  There  is  strong  family  clustering  of  HBsAg,  and  it  is  suspected 
that  much  of  the  horizontal  transmission  occurs  by  contact  within  families, 
and  to  a  lesser  extent  between  playmates.  Saliva  of  carriers  is  commonly 
positive.  Improperly  sterilized  syringes  and  needles  may  also  be  a  route  of 
transmission.  Venereal  transmission  also  appears  to  occur,  but  leads  to  anti- 
body development  rather  than  chronic  antigenemia.  Prostitutes  and  the 
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spouses  of  HBsAg  carriers  have  antibody  frequencies  around  90%,  which  is  well 
in  excess  of  the  rate  among  the  general  adult  population,  but  they  do  not  have 
unusually  high  rates  of  antigenemia.  Neither  blood  transfusions  nor  acupunc- 
ture play  any  significant  role  in  the  epidemiology  of  hepatitis  B  infections 
in  Taiwan. 

Significance  to  NCI  Program  and  Biomedical  Research.  Thousands  of  persons  die 
each  year  from  hepatoma,  cirrhosis,  and  chronic  hepatitis.  Recent  studies  have 
defined  various  populations  which  are  at  high  risk  to  these  diseases,  and 
various  modes  of  transmission.  Other  studies  are  being  conducted  to  determine 
the  efficacy  of  hepatitis  B  specific  hyperimmune  gamma  globulin  and  hepatitis 
B  vaccines  in  the  prevention  of  infection.  Such  preventive  measures  will  be 
of  greater  importance  if  it  can  be  established  that  hepatoma  and  other  chronic 
liver  disease  also  result  from  HBV  infection.  Furthermore,  if  persons  with 
HBsAg  are  at  increased  risk  for  developing  chronic  liver  disease,  increased 
research  efforts  will  be  justified  in  attempts  to  convert  HBsAg  carriers  to 
non-carriers.  The  National  Cancer  Institute's  Viral  Oncology  Program  has  been 
engaged  in  determining  whether  any  viruses  are  oncogenic  or  predispose  to 
oncogenicity,  and  the  Environmental  Epidemiology  Branch  of  the  Field  Studies 
and  Statistics  Area  is  interested  in  the  epidemiology  of  diseases  caused  by 
environmental  agents.  This  particular  study  of  HBV  in  relation  to  hepatoma 
and  other  liver  diseases  is  thus  closely  related  to  the  objectives  of  both 
these  programs. 

Proposed  Course  of  Project.  The  four  types  of  studies  will  be  continued,  with 
the  aim  of  determining  whether  HBV  ir.  at  least  a  contributing  factor,  if  not  a 
direct  cause  of  hepatoma,  after  a  long  period  of  chronic  infection.  The  form 
of  HBV  infection  associated  with  hepatoma  will  be  further  defined.  The 
presence  or  absence  of  antigen-antibody  complexes  may  better  define  the  risk. 
Likewise,  e  antigen,  Dane  particles,  HBsAg  subtypes,  and  core  antibody  will  be 
measured  to  determine  their  relation  to  risk.  Genetic  factors,  age  of  HBV 
infection,  and  immune  status  of  the  infected  individuals  will  be  more  closely 
defined.  Studies  on  familial  clustering  of  HBsAg  with  and  without  various 
forms  of  liver  disease  will  be  continued.  Maternal  antigen  carrier  rates  will 
be  further  determined  among  hepatoma,  cirrhosis,  and  chronic  hepatitis  cases, 
and  asymptomatic  antigen  carriers  compared  with  non-carriers.  Other  possible 
host  and  environmental  factors  related  to  risk  will  also  be  determined,  if  any 
relationship  is  suspected. 

Date  Contract  Initiated:  February  13,  1976. 

Current  Annual  Level :  $45,665. 
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